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PREFACE. 


T  MHIS  edition  is  intended  for  teachers,  and  for  them  only.  The  pub- 
lishers will  make  every  effort  to  keep  the  book  from  pupils; 
and  teachers  are  urged  to  exercise  the  utmost  care  not  to  lose  their 
copies,  or  to  leave  them  wliere  pupils  can  have  access  to  them. 
Teachers  must  also  feel  bound  in  honor  not  to  sell  their  copies  to 
anj  3)er8ons  except  to  the  publishers. 

It  is  hoped  that  joung  teachers  will  derive  great  advantage  from 
studjring  the  systematic  arrangement  of  the  algebraic  work,  for  such 
attention  has  been  paid  to  this  as  the  limitation  of  the  page  would 
allow. 

It  is  also  expected  that  many  teachers  who  are  pressed  for  time 
will  find  great  relief  by  not  being  obliged  to  work  out  every  problem 
in  the  Algebra. 

G.  A.  WENTWORTH. 

Phillips  Exeter  Acadbmt, 
September,  1890. 
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Exercise  1.    Page  8. 

1.  7+(3-2)  =  7  +  3-2  =  8.      6.   (6  + 3)-i-2  =  8-r2  =  4. 

2.  7-(3-2)  =  7-3  +  2  =  6.      6.  6X  (3-2)  =  6X1  =  6. 

3.  7-(3  +  2)  =  7-3-.2  =  2.      7.   (7-8)  x  (6-2)  =  4x8  =  12. 

4.  6x(2  +  3)  =  6x6  =  26.  8.   (8-2)  +  (6-2)  =  6  +  8  =  2. 

9.  3x(12-6-2)  =  8x4=12. 

Exercise  2.    Page  26. 

1.  7a-6c=7-2x3=7-6=l. 

2.  oc  +  6  =  3  +  2  =  6. 

3.  4a6-c  =  4x2-3  =  8-3  =  6. 

4.  6a6-6  — c  =  6x2  — 2  — 3=12  — 2  — 3  =  7. 
6.  2a— 6  +  c=2  — 2  +  3  =  3. 

6.  a6  +  6c  —  oc  =  2  +  2x3  —  3=2  +  6  —  3  =  6. 

7.  62^a2  +  c2  =  22+12  +  32  =  4+l  +  9=14. 

"•S.  2a6-66c2  =  2x2-6x2x32  =  4-90  =  -86. 
9.    Via&c  =  2X1X2X3=  12. 

10.  V6^  =V6xlX2x3=  \/36  =  6. 

11.  c»  — /)8  =  38-28  =  27-8=19. 

12.  \/c^^a^=  \/32-18=  ^8  =  2. 

13.  a-2(6  +  c)  =  l-2(2  +  3)=l-2x5  =  -9. 

14.  (a +  6)2  +  2(c-a/=  (1  +  2)2  +  2(3-1)8=32  +  2x28  =  9+16=26. 
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16.    V66^-(6-c)=  V6x2x3-(2-3)  =  V36-(-l)  =6+1  =  7. 

16.  66-106c-r-12a  +  2c  =  6x2-10x2x3-r-12  +  2x3 

=  12  -  60  H- 12  +  6 
=  12-f§  +  6 
=  12-6  +  6 
=  13. 

17.  6  c  -T-  (6  -  a)  -  (6  +  a)  =  15  -4-  (2  - 1)  -  (2  +  1) 

=  16-T-l-3 
=  15-3 
=  12. 

18.  v^662^=  ^6  X  22  X  32=  \/6  X  4  X  9=  \/2l6  =  6. 

19.  7a-&c  +  6rf=7-2x3  +  6x0  =  7  — 6=1.. 

20.  ac  +  6  — rf=3  +  2  — 0  =  5. 

21.  4a6-crf-rf  =  4x2-3x0-0  =  8. 

22.  2a-6  +  c  =  2-2  +  3  =  3. 

23.  a6  +  6c  — arf=2  +  2x3  — 0  =  8. 

24.  2a6-56c  =  2x2-5x2x3  =  4-30  =  -26. 
26.  V4a6crf=  Vix  1X2x3x0  =  0. 


26.  y/Iabcd  =  \/4xlX2x3xO  =  0. 

27.  6  — c  +  rf=2-3  +  0=  — 1. 

28.  a-2(6  +  c)  =  l-2(2  +  3)  =  l-10  =  -9. 

29.  26(3-6c)-f-(a-2c)  =  2x2(3-5x3)-^(l-2x3) 

=  2  X  2(- 12) -r- (- 5)  =  - 48- (-5)  =  V- 

30.  2(a  +  6)2  =  2(1  +  2)2  =  2  X  32  =  18. 

Exercise  3.    Page  27. 

1.  (5-2)  +  (3  +  l)  =  5-2  +  3  +  l  =  7. 

2.  (6-2)-(2-3)=6-2-2  +  3  =  6. 

3.  (-3  +  4)-(2  +  5)=-3  +  4-2-5  =  -6. 

4.  -6-(2-3-l)  =  -6-2  +  3  +  l  =  -4. 
6.  2-(5-7  +  8)  =  2-6  +  7-8  =  -4. 
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6.  8-(7-6  +  4)  =  8-7  +  6-4  =  2. 

7.  10-(5-6-7)  =  10-5  +  6  +  7  =  18. 

8.  2-(3-3  +  4)  =  2-8  +  3-4  =  -2. 

9.  (6-10)  +  (3-2)  =  6-10  +  3-2  =  -4. 

10.  -7+(3  +  2-4)  =  -7  +  3  +  2-4  =  -a. 

11.  23+(2-7-6)  =  23  +  2-7-6=12. 

12.  24-(2-7-6)  =  24-2  +  7  +  6  =  34. 

13.  ll+(l-4-3)  =  ll  +  l-4-3  =  6. 

14.  (16-3-6)-7  =  15-8-6-7  =  0. 

15.  10-(5-2-l)  =  10-6  +  2+l  =  8. 

16.  -17-(6-10-.13)  =  -17-5+10+13=l. 

17.  -6+(3  +  2  +  7)  =  -6  +  3  +  2  +  7  =  7. 

18.  -.(2-3  +  4)-l  =  -2  +  3-4-l  =  -4. 

19.  -(10-8-12+10)  =  -10  +  8+12-10  =  0. 

20.  +(8-2-3-l)  =  8-2-3-l  =  2. 

21.  a  +  6  +  c  =  l  +  2  — 3  =  0. 

22.  a-6  +  c=l-2-3  =  -4. 

23.  a-ft-c=l-2  +  3  =  2. 

24.  a—  (—  6)+c  =  a  +  6  +  c=l  +  2  —  3  =  0. 

25.  a—  (-6)— c  =  a  +  6  —  c=l  +  2  +  3  =  6. 

26.  (-.a)+(-6)  +  (-c)  =  -a-6-c  =  -l-2  +  3  =  0. 

Bxercise  4.    Page  31. 

i.   a.  2.  0.  3.  —  4a26.  4.  7ary  +  4aar. 

6.  a  +  6      6.  JT^-x      7.  6x^-{-ex^2       8.  3a^i-2jry+    y* 

a  — 6  ar»  — a^»  3j:2-7a:  +  2  x^  -  2  xi/ -\- S  y^ 

2a  x»  — ap  8x2—    g  4x3  — 4xy  +  4ya 
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9.  aj:2+    bx-4  11.         3a6  — 2ar2  + 80% 

3aa:2  — 26ar  +  4  4  aft  +  5  aa:^  -  6  a2x 

—  40x2-^2  6a:  +  5  a6—    aa:2_j.     ^2^. 

lifcJTs  -8a6+     aa:2-^6a2x 

3aa:2  — 7a2x 

10.  5x  +  3y+    z  12.     a*-2a»  +  3o2-    a  +  7 

3x  +  2y  +  32  2a*-3a8  +  2a2-    a  +  6 

x  —  Zy-^bz  —  a*  — 2a8  +  2a2  -5 

9x  +  2y-    z  2a*-7a8+7a2-2a  +  8 

13.  3a2—    aft  +  ac  — 3524.4^0—    c^ 

—  5  a2  —    ah  —  ac  +  6  6c 

+  2a6  -46c+6c2 

—  4a2  +     62_5^,c  +  2c2 

-6o2  -262  4.6ca 

14.  a:*  — 3x8^2x2  — 4x+ 7 

3x*  +  2x«+    x2  — 6x-6 

—  4x*  + 3x8  —  3x2  + 9x  — 2 
2x*--x8+x2—    x+1 

2x*+      X8+      X2—      X 

15.  3a:y2  — 4a:2y^    a^ 
-llxy2  +5x«-12x«2 

+     x2y  —      xz2  — 7y« 

—     4xg2  +  y2  _  ;gS 

-     8xy2-.3x2y  +  6x«-17x«2-7y8  +  y2  — fl« 

16.  a*-2a«  +  3a2 

a8+    a2+    a 
4a*  +  6  a' 

2a2  +  3a-2 
—    a2.,2a-3 

5a*  +  4a8  +  5tt2  +  2o  — 5 

17.  x«—    x2y+    2xy2—      y8 

2x8-3x2y-.    4xy2-    7y8 

ar^ —    8x//2^    1y* 

4x8  — 4x2y  — 10xy2— 15^8 
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1. 


Hzercise  5.    Page  33. 


2a— 36  — 3c 
6a—    6+    c 


8.  4aS-6a6  +  263 

3aa+    a6+    fr» 


2.         3a  — 46  +  3c 

2a  — 86-    c  — rf 

a  +  46  +  4c  +  <; 


9.  4a«6  + 7(162  +  9 

-3a/;2  +  8 

4a26+ 1006^+1 


3. 


7o«-9a:-l 
5a2  — 6:r  — 8 

2a2-3x  +  2 


10.        6aac  +  eaa6-8a« 
—   ba^-\-6a%  +  6« 


10  a^c 


-8a»-6« 


2x3  — 2ax+    a- 
x^  —    ox  —    a* 

a;2—    ax+2o« 


11. 


a»-    6* 
68 

a«-26» 


5. 


4a  — 36  — 3c 
2a  — 36  +  4c 


2a 


-7c 


12. 


a2-6a 


-62 


6. 


62«+    7x  +  4 
8x2-    7a:  +  2 

2x2+I4x  +  2 


13. 


62 

o2-     62 

-a2  +  262 


7.  2ax+36y+    6 

8ax  — 36y— '   6 

—    ax  +  66y  +  10 


14. 


a2 

a2-62 

62 


15. 


X*  +  3ax«  —  26x2  +  3cx  —  4<f 
3x*+     ax»  +Ccx+     rf  — 462 

—  2x*  +  2ax«  -  26x2  -  3cx  -  6rf  +  462 
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16.   Adding  A,  C,  B,  and  D  to- 
gether, we  have : 

7a2-   8a6+5fta 

9a2-.   5a6  +  362 

lla2-   3a6~46a 


19.  Adding  ^  C,  —  5,  and  —  jD 

together,  we  have : 

3a2-2a6+    563 

7a2-8a6+    Sft^ 

-9aa  +  5a6-   36^ 

-Ila2  +  3a6+    462 


30a2-18a6  +  962 

17.  Adding  ^,  —Cy—B,  and  jD 
together,  we  have : 

3a2-  2a6  +  662 

-7a2+  8a6-562 

-9a2+  5a6-362 

lla2-  3o6-462 

-2a2+    8a6-762 

18.  Adding  C,  —A^-^B,  and  D 
together,  we  have : 

7a2-    8a6  +  562 

-3a2+    2a6-562 

-9a2+    5a6-362 

lla2-    3a6-462 


-10a2-2a6+1162 

20.  Adding  A,  —  C,  B, 

and  D 

together,  we  have : 

3a2-2a6+    562 

-7a2+8a6-    562 

9a2-5a6+    362 

Ila2-3a6-    462 

16a2-2a6-      62 

6a2-   4a6-762 


21.  Adding  Ay  C,  -  By  and  D 
together,  we  have : 

3a2-2a6+  562 

7a2-8a6+  562 

—  9a2+5a6—  362 

Ila2-3a6-  462 

12a2-8o6+  362 


Exercise  6.    Page  35. 

1.  a  —  6—  [a—  (6  —  c)—  c]  =  a  —  6—  [a  —  6  +  c  —  c] 

=  a  —  6  —  [a  —  6] 
=a— 6— a+6 
=  0. 

2.  m—[n— (/>  —  »»)]  =  TO— [n—/)  + to] 

=  TO  — n  +  />  —  »* 
=  p  —  n. 

3.  2x-{y+[4«-(y  +  2a:)]}=2a:-{y+[42-y-2ar]} 

=  2ar-{y  +  4^-y-2a;} 
=  2ar  — {42  — 2a;} 
=  2x  —  ^z-\-2x 
s4x  — 4z, 
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4.  3a - {26- [6c- (3a  +  6)]}=  3ci- {26- [6c -8a -6]} 

=  3o-{26-6c  +  3a  +  6} 
=  3a-{36-6c  +  3a} 
=  3a-36  +  6c-3a 
=  6c-36. 

6.    a  — {6+[c-(rf-6)  +  a]-26}  =  a-{6+  [c-rf  + 6  + a] -26} 

=  a  —  {6  +  c~rf  +  6  +  a  —  26} 

=  a  —  a^c-^-d 

6.  .3x-[9— (2ar  +  7)  +  3x]  =  3T-[9-2x-7  +  3x] 

=  3x-[2  +  t] 
=  3ar-2  — X 
=  2x-2. 

7.  2x-[y-(x-2y)]  =  2x-[y-x  +  2y] 

=  2x-[3y-x] 
=  2x-3y  +  x 
=  3x-3y. 

8.  a—  [26+(3c-26)+a]  =  a-.[26  +  3c  —  26  +  a] 

=  a  — [3c  +  a] 
=•  a  —  3c— a 
=  -3f. 

9.  (a-x+y)-(6-x-y)  +  (a  +  6-2y) 

=  a  — x  +  y  — 6  +  x  +  y  +  a  +  6  — 2y 
=  2a. 

10.  3a-[-46  +  (4a-6)-(2a-66)] 

=  3o-[-46  +  4a-6-2a  +  66] 
=  3o  — [2a] 
=  3a  — 2a 
=  a. 

11.  4c-[a-(26-3c)  +  c]  +  [a-(26-6c-a)] 

=  4c  — [a  — 26  +  3c  +  c]  +  [o  — 26  +  6c  +  a] 
=  4c  — [a  — 26  +  4c]  +  [2a  — 26  +  5c] 
=  4c-a  +  26  — 4c  +  2a-26+6c 
=  0+  6c, 
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12.  a:+(y-0-[(3^-2y)  +  ^]  +  [x-(y-2^)] 

=  x  +  y-«-[3x-.2y  +  z]  +  [x-.y  +  22] 
=  x  +  y--«  — 3ar  +  2y  — z  +  ^  — y  +  2z 
=  — z  +  2y. 

13.  a  — [2a  +  (a  — 2a)  +  2a]  — 5a  — {6a--[(a  +  2a)  — a]} 

=  a  —  [2  a  +(—  a)  +  2  a]  —  6  a  —  {6  a  —  [3  a  -  a]} 
=  a  — [2a  — a  +  2a]  — 6a  — {6a  — 2a} 
=  a  — [3a]  — 5a  — {4a} 
=  a  — 3a— 5a  — 4a 
=  -lla. 

14.  2j:-(3y  +  z)-{6-(c-6)  +  c-[a-(r-6)]} 

=  2j:  — 3y  — «- {6  — C  +  6  +  C  — [a  — c  +  6]} 
=  2a:  — 3y  — «- {6  — C  +  6  +  C  — a  +  c  — 6} 
=  2a:  —  3y  —  z-  {6  —  a+c} 
=  2x  —  3y  —  z  —  6  +  a  —  c. 


15.   a  —  [6  +  c  —  a  —  (a  +  6)  -  c]  +  (2a  —  ft  +  r) 

=  a  —  [6  +  c  —  a  —  a  —  6  —  c]  +  (2tt  —  6  —  c) 
=  a  — [— 2a]  +  2a  — 6  — c 
=  a  +  2a+2a  — 6  — c 
=  5  a  —  6  —  c. 


16.    10-ar-{-ar-[r-(ar-5-ar)]} 


=  10-x- 
=  10-x- 
=  10-ar- 
=  10-ar- 
=  10-a:- 
==10-a:- 
=  10  —  a:  +  5 
=  16-0-. 


{—  X  —  [t  —  (ar  —  6  +  ^)]} 
l^x  —  lx  -(2r-6)]} 

{— a:  — [x  — 2x+5]} 
{-x-[-r  +  5]} 
{—  X  +  a:  —  o} 
{-6} 


17.   2x-{2x4-(y-«)-3«4-[2i--(y-2;-2^)-3z]  +  4y} 

=  2a:-{2a:+y-2-3«  +  [2a:-(i/-;2  +  2y)-32]  +  4y} 

=  2x-{2a:  +  y-4z  +  [2a:-y  +  «-2y-32:]  +  4^} 

=  2a:  — {2 a:  +  y  —  42  +  [2a- —  Sy  —  22]  4- 4y} 

=  2a:  — {2x  +  y  — 4z  +  2a:  — 3y  — 2«  +  4y} 

=  2x  — {4x4-2^-62} 

=  2x  — 4x  — 2y  +  62 

=  —  2x  — 2^  +  62. 
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18.   rt-[6-{-c  +  a-(o-6)-f}]  +  [2a-.(6-a)] 
=  a  —  [6  —  {—  c  +  o  —  a  +  6  —  c}]+[2a^6  +  a] 
=  a-[6-{6-2c}]  +  [8a-6] 
aro—  [6  —  6  +  2c]  +  3a  —  6 
=  a— [2c]  +  8a  — 6 
=  a  — 2c4-3a  — 6 
=  4a  — 2c  — 6. 


19.   a  —  {6  —  [a  -  (c  —  6)  +  c  —  a  —  (o  —  6  —  c)  —  a]  +  a} 
=  o  —  {6—  [o  —  C  +  6  +  C  —  a  —  a  +  6  +  c  —  a]  +  a} 
=  o -- {6  —  [- 2  a  +  2  6  +  c]  +  a} 
=  a--{6  +  2a  — 26  — c  +  a} 
=  a  — {3o  — 6-c} 
=  a  — 3a  +  6+c 
=  — 2a  +  6  +  c. 


20.    5a— {-3a-[3a-(2a-a-6)-a]  +  a} 

=  6a  —  {— 3a  —  [3o  —  (2a  -  a  +  6)  —  a]  +  ^} 

=  5a  -  {—  3a  —  [3a  —  (a  +  6)  —  a]  +  a} 

r=5a  —  {—  3a  —  [3  a  —  a  —  6  —  a]  +  a} 

=  5  a  —  {—  3  a  -  [a  —  6]  +  a} 

=  5a  —  {—  3a  —  a  +  6  +  a} 

=:5a-{— 3a  +  6} 

=  5a  +  3a  — 6 

=  8a-6. 

Exercise  7.    Page  36. 

1.  2a  — 6  — 3c— (rf  — 36  +  5/).    4.  ax  + 6y  +  c«— (— 6x  + cy  —  Cis). 

2.  X  — a-y-(6  +  2  +  c).  5.  8a  +  26  +  2c- (5rf  +  36  +  4/). 

3.  a  +  6  — c  — (— 4a  +  6— 1).         6.  x  — y  +  «— (5xy  +  4j'«  — 3^2). 

7.  (a  +  6)x+(6-c)y+(c  +  a)«. 

8.  (a-6)x+(2a  +  3)y+ (4a-36  — 2)«. 

9.  (a-46)x+(3c-26)y-(5c  +  7a)«. 

10.  (a  — llc)x+ (3a  +  26+2c)y-(6-|-c)«. 

11.  (— 3a  +  26  — 7c  — c)x+  (46  — 5c  — c)y  —  (6c  + c)« 

=  (26-3a-8c)x+  (46-6c)y  —  7cz. 

12.  -ax+  (-56-3a  +  6)y  +  (6a  +  3c  — 26  +  6> 

=  _ aa: «.  (3a  +  4 6) y  +  (6a  +  3c  —  6)  «. 

13.  (2a  — 2to)x— (6  +  3c)y+  (l  +  3a-56)«. 

14.  (1  —  ac)  X  +  (a  —  mn  —  1)  y  —  (a  —  6c  -f  1)  z. 
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Exercise  8.    Page  37. 

1.  4aH»-.   baa^-^    Qa^x-^ba^ 
Sx^-\^    4aj:2+    2a^x  +    Sa^ 

19ax2— 16a2a:  —  llar^ 

10jr8  — 18aa:2+    7  a^x  +    ba^ 

no*  -6a2+lla8-lla^ 

2.  ^  3a&  +  3a+   66 

—  a6  +  2a+    46 
7a6  — 4a—   86 

—  2a6  +  6a  +  126 

7a6  +  7a  +  146 

3.  4(5-j:)  +  6(6-j:)  +  3(5-a:)-2(6-x)=ll(5-x). 

4.  (a  +  b)x^  +  (6  +  c)3/2  +  (a  +  c)«2 
(b  +  c)ar2  +  (a  +  c)y2  +  (a  +  6)^2 
(a  +  c>2  +  (a  +  6)i/2  4.  (5  +  c);22 


(a+6+6+c+c+a)ar2+(6+c+a+c+a+6)y2+(a+c+a+6+6+c)«2 

This  is  equal  to 

(2a  +  26  +  2c)ar2  +  (2a  +  26  +  2c)y2  4.(2a+26  +  2c)22 

or  (2a4-26  +  2c)(ar2+  y^-\-z^) 

or  •  2(a  +  6  +  c)(j:2  +  y2^.;g2) 

5.  (a  +  6)  ar  +  (6  +  c)  y  +  (c  +  o)  2r 
(c  +  rtj  a:  —  (a  +  6)  y  +  (6  +  c)  « 

-(6  +  c)a:+(g  +  c)y+(q  +  6)3; 

(a+6+c+a— 6— c)a:+  (6+c— a— 6+a+c)y+(c  +a+6+c+a+6)« 
This  is  equal  to        2aa:  +  2cy  +  (2a  +  26  +  2c) «. 

6.  tt8—    a:2  •  8.   8x2 -Soar +  5 
a^+    x^'^2ax  5a:2  +  2aa:+6 

—  2x2  — 2aa:  3x2  — 6ax 

7.  3a24.2ax+    x^  9.  a^  +  3 62c  +  a62 « a6r! 

a2—    aar—    x^  ab^  —  abc  ■{■  l^ 

2a^  +  3ax+2x2  a8  +  362c  —68 


TEACHEBS'   EDITION.  11 

10.  (a  +  6)T+ (a  +  c)y 
(a  —  6)  a:  —  (a  —  c)  3f 

(a  +  6  —  a-f6)x+(a  +  c  +  a  —  c)y 

This  is  eqnal  to  2  6x  +  2  ay. 

11.  7a-{3a-[4a-(6a-2a)]} 

=  7a-{3a-  [4a-3o]} 
=:7a-{3a  — a} 
=  7o  — 2a 
=  5a. 

12.  3a-{a  +  6  — [a  +  6+c-(a  +  6  +  c+rf)]} 

=  3a  — {a  +  6—  [a  +  6+c  — a  — 6  — c  — rf]} 
=  3a-{a  +  6-[-rf]} 
=r3a— {a+6+</} 
=  3a-a  — 6-rf 
-=2a  — 6  — {/. 

13.  (6  +  o2)a:»+(l-f«-c-l)*a-(a  +  6+c)« 
OP         (6  +  a^)  ar«  —  (c2  +  c)  ar«  —  (a  +  6  +  c)  x. 

14.  a2-  (6a-c«)  -  [62-  (c^-aa)]  +  [c»-  (6»-a«)] 

=  o2-6a  +  c2-[62-c2  +  a2]  +  [c2-6a  +  a2] 
=  flS  —  62  _|.  c2  —  6-2  ^  c2  —  a2  +  c2  —  62  +  a« 
=  o2-362  +  3c2. 

16.  l-6-{15-7-[3-(15-5-56)]-6} 
=  -6-{8-[3-(-46)]-6} 
=  -5-{8-[3  +  46]-6} 
=  -.5«{8-.3-46-6} 
=  -5-{-47} 
=  -5  +  47 
=  42. 

16.  2rf+lla+106-5c 

6a—   36  +  2c 

2rf+    6a  +  136  — 7c 
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2rf+ 11a +  106 -5c  =14 +11 +  30- 25 

=  30, 
5a-36  +  2c=5-9+10 
=  6, 
2rf  + 6a +136- 7c  =14 +  6 +  39- 35 

=  24 
=  30-6. 

17.  a2  +  262  +  3c2  +  4rf2  =  1  +  18  +  75  +  0 

=  94. 

In  examples  18-20,      a  =  3,  6  =  4,  c  =  9,  »  =  8. 

18.  s(s-a)(«-6)(«-c)  =  8(8-3)(8-4)(8-9) 

=  8.5.4.-1 
=  -160. 

19.  »2  4.(,.a)2  +  (s-6)2+(«-c)2=82+(8-3)2  +  (8-4)2+(8-9)2 

=  64  +  25+16+1 
=  106. 

20.  s2-(»-.a)(«-6)-(s-6)(s-c)-(«-c)(a-a) 

=  82-(8-3)(8-4)-(8-4)(8-9)-(8-9)(8-3) 
=  64-20  +  4  +  5 
=  53. 

21.  x=  a  +  26  — 3c  22.  ar=  a  — 26  +  3c 
y  =  — 3a+  6  +  2c  y=  3a+  6  — 2c 
2=      2a  — 36+    c  z  =  — 2a  +  36+    c 


.-.  a:  +  y  +  «=0  .'.  x  +  y  +  z=     2a  +  26  +  2c 

23.  2y2-    «2  24.         a8-2a26-2a62  + 6^ 

a^^by^-\-Zz^  5a8-7a26+3a62 

«:p2«.3y2_4^2  -4a8+6a26-6a62  +  6« 

25.  £-[F-(G^-H)]  =  J5:-F+(y-Jff. 

^=      5a8+  3a26-268 

-F=-3a8+  7yi26+    i^ 

(?  =  -    aS+  2a26-    68 

.-S'=  +  2a8-  a26  +  368 


.'.  ^-i?»+(?-ir=     3a8+lla26+    6* 
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Exercise  9.    Page  41. 


1.  35  &c. 

2.  242ry. 

3.  18  a5. 

4.  6a«. 

13.  10a8-f6a26. 

14.  5a*62c-5a362c2. 

15.  a^^c  —  a^hc^  —  aJ^c^ 

16.  6a7&8c_.7a*6<c2. 

17.  a^ftc^  +  a'6'c2  -  a86c*. 


6.  6  m^n*. 

6.  21a26c. 

7.  -14a«*ay. 

8.  OaW 


9.  20m«n<p*. 

10.  -48aW 

11.  6x»/. 

12.  -6a*6Wxy. 


19.  -2rta6'c9  +  6a<6«c«. 

20.  ar»i/M  -  x*y««a. 

21.  2m*n»p*  +  m»iiV. 

22.  -3:c«yV  +  3x»y«««  +  3x»yT*M. 

23.  -3ar*-6*ay«  +  3A. 


18.   20a868c2-12a&6c2  +  8a6«c*.      24.   15  a:*-.  10jay-20x«. 


Exercise  10.    Page  45. 


1.  x  +10 

X  +    6 


3^-^  10  J- 
+    6a:  +  60 

x2+16x  +  60 

2.   X  -2 

X  —3 


x2~2x 
—  3x+6 

x2  — 5x  +  6 


3.  X  —3 

X  +5 


x2  — 3x 
+  5x. 
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4. 

X  +3 
X  -3 

x2+3x 
-3r-9 

5. 

x3           -9 

X  -11 
X  -    1 

X2-Ilx 

-      x+11 

6. 

xa-12x+ll 

-X  +2 
-X  -3 

x2-2x 
4-3x  — 6 

x2  +  2x-.15 


ara^.    x  — 6 
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7.  —  T  —  2  13.     a:  —7 

X  —2  2x  — 1 


--x2-2x  2a^»-14x 

+  2jr+4  —      x  +  T 

-ar3           +4  2ar3-16x  +  7 

8,  —  r  +  4  14.      fn  —  n 

X  —4  2iw  +1 


—  x2+4x  2m2  — 2»in 

4-4x--16  +TO  —  n 

—  x2+8x  — 16  2to2  — 2mn  +  m  — » 

9.   —X  +7  16.   TO  —a 

X  +  7  m  -^  a 


—  x2  4-  7  X  i»'^  —  am 

—  7x+49  4-am  — a« 

-x»           +49  to2           -a2 

10.  X  -7  16.  3x  +7 

X  +7  2x  —  3 


x2  — 7x  6x2+ 14x 

+  7x-49  -   9x-21 

x2           -49  6x2+    5a--21 

11.      X  -3  17.   5x-2.y 

2x  +3  6x  +  2y 


2x2  — 6x  25x2  — lOxy 

+  3x  — 9  +10xy  — 4y« 

2a:2-3x-9  25x2               -4y2 

12.  2x  -3  18.  3x  — 4y 

X  +3  2x  +3y 


2x2- 3x  6x2  — 8xy 

+  6x  — 9  +9xy— 12y2 

2x2+3x  — 9  6x2+    xy  — 12^2 
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19.   x^  +  y^  20.  2ara+3y« 

a:6  +  arS^a « ,3^8 _ y6  2x*+ Sx^^a  4.3^ 

21.  X  +  y  +  « 

ar^  -J.  xy  +    x-r 

—  ry  -y«  — y« 

+    xj  +  yas  4-  »« 

X*  +2xz  — ya  +«a 

22.  X  +2y—    z 
X  -    y  +  2z 


xa  4. 2  xy  —  xz 

—    xy  — 2ya+    y« 

+  2jr«  +4//r  — 2«a 

xa+    xy+  xar  — 2y2  4.6y«  — 2a:a 

23.  xa  — xy  +ya  26.   ma+wn  +  »a 
xa  +  xy  +  ya  m  —  » 

X*  —  x*y  +  xaya  m'  +  m^n  +  wna 
+  x«y  — xaya  +  xy* 

+  xaya-ry»  +  y4 

X*  +  xaya  +  V* 

^     ^             ^*  26.  aa-3a6  +  ^a 

24.  ma-win  +  na  a^-Sab  -fca 
wt  +w a*-3a36  +  a26a 

m'  —  wan  +  mn^  — 3a«6  +  Qoafca  —  SaftS 

+  rn^n  —  m»a  +  na  —    aV/^  4-  3  ^ r^/3  -  M 

^  a*-6o36  +  0a'^6a              -6* 


-f  m'^n  -f-  inn- 

—  man  —  mn^  —  n* 


TO*  +  n' 


27.  aa«7a  +2 
oa-2a  +3 


< 


J*  — 7a»+    2aa 
—  2a»+14aa—   4o 

+    3a2  — 21a  +  6 

,4  —  9a8  +  19oa—  25a  +  6 
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28.   2j:«-3ry  +4y2 


6x*  — 9aH»y+12xV 

+  8a:8y  _  i2x2y2  ^  le^^s 

6a:*-    jH»y-10xay«  +  31j:/-20y* 

29.  a:a+xy  +  y« 

X^  ^XZ    —  2^ 

a:*  +  jH»y  +  ar^y^ 

—  a:*«  —  a:^y«  —  xyhi 

30.  x^-\-y^-\-z^''Xy^xz-'yz 

X  +y  +g 

Jc*  +  ary^  +  a-2:*  —  ar^y  —  a:^;^  _  ^^j, 

—  xy2  +a:2y  +  y*  +  y^^  —  aryz  -  y^^ 

—  a:g2 4-a:^g —  yz^  --  aryg  +  y^^  4.  ^S 

x8  —  xy«  +  y8  +z» 

31.  4a2-10a6  +  25a262 
66  +  2a 


20a26-50a62+126a268 

-20a26 4-8a8  +  50q»62 

-  60  a62  +  126  a2j8  +  8  a^  +  60  a^l^ 

32.  ar2  +  4y 
y'  +  4ar 

+4aH>+  16ary 

a^V  +  ^y'  +  ^^+i^^y 

« 

33.  a:2  +  2a:y  +  8 
y2  +  2ary^8 

x2y2  +  2a:y8  +  8y2 
4a:2y'^  +2a:8y  +  16a:y 

-16xy-8a^«  — 64 

6x2y2  +  2xy3  ^  2aH»y  +  8y2  -  8*2 -  64 
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34.   a2  +  62  +  l— a6-a  — 6 

a  +  1  +6 

a«  4-  a62  +  a  —  a26  -  a2  -  ab 

—  a  4-0*  +62+1— a6  — 6 

—  a62         +a26  —  a&  — fc2  +6+fc« 

flS  +  1 «.  a6         +  6» 

36.     3ar2-2y2+62a 
8t2  +  2/-3«2 


24x*-16a:2ya  +  40x2za 

+    6:r«y«  -4y*+10y«za 

-   9Ag  +    6;/2g2~15g* 

24x*  -  10*2^2  +  31  a^2r» « 4y4  +  i6y2;ja  _  i5;g4 

36.  a:2  +  y3  +  2a:y  — 2x  — 2y  — 1 

a^  +^  — 1 

x^+     a:y2  +  2x2y  — 2x2  — 2Ty—    3. 

+  2ary2+     jfi^  _2j:y  +    y«-2y2-    y 

—    j2_2j:y  +  2jr —    .y2  +  2y  +  l 

a:8  +  3xy2  +  3x2^+    y»-3x2 -6xy -3y2  +    x+    y  +  1 

37.  a"»  +  2a"»-i  — 3a*-2— 1 
g    +1 

a«H-i  +  2a"»  —  Sa"*"!  —  a 

+    a*  +  2a*"i  — 3a"«-2  — 1 


a«H-i  +  3a*—    a"»~i  — 4a"»~2  —  a  — L 
38.   a»  —  40"-!  +  5a*-2  +  a*-» 


a  -1 


an+i  —  4  a»  +  5  a*-i  +    a»"2 

—    a*  +  4  a»"i  —  5  a»-2  —  q*"* 

a»+i  —  5  a»  +  9  a""i  —  4  a*"-^  —  a*"* 

39.   a*"+i  -  4  a«»  +  2  a^'^  -  a»-2 
2a8  — a2^<, 

2  a*»+*— 8  a8*+»+4  a2»»+2— 2  a*+i 

— a4i»+8^4  a8n+2_2  a2*+i+a» 

+  «4««+2_4a8n+l+2a2i»_flH-l 

2  a<*+*— 8  a8*»+*+4  a2»+2— 2  a»*+i— a*»+8+4  a^+'^—2  <i2«+i+a«+a*»+^ 

[—4  a8»»+i+2  a2*— a""! 
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40.   j:«  — y«+i 


-  I 

a-2*  —  ^2«+2  ! 

Exercise  11.    Page  46.  1 

1.  a  +6+C  I 
o   -J.  J  —  c 

a^-^    ah  ■\-  ac 

+    aft  +6a  +  6c  ' 

—  ac  —  he  —  c* 

a2  +  2a6  +62  _c2 

A  (a  +  6  +  c)(a  +  6  — c)- (2a6-c2) 

=  a2  +  2a6  +  62  — c2  — 2a6  +  c^ 
=  a2  +  62. 

2.  m  —  n 

wi  —  n  (fw  +  n)  wi  =  m2  +  fiifi ; 

m2  —    win  n(n  —  ra)=  n^  —  mn.  i 

—    win  +  «' 

»n2  —  2  mn  4-  n^  i 

I 

.'.  (m'\-n)m  —  [(m  —  n)2  .  n  (n  —  m)] 

=  ni2  _j.  ,w^  _  ^,||2  —  2  urn  +  n2  —  n2  -J-  mn}  I 

=  m2  4-  mn  —  [;n2  _  m^i  j 

=  2»in. 

3.  a  — 6 

6  +  c 


a6~62 

+  ac  — 6c 

a6  —  62  +  c(c  _  5c 

[ac  -  (a  -  6)(6  +  c)]  -  6  [6  -  («  -  0] 

=  [ac  -  (a6  -  62  +  ac  —  6c)]  —  6  [6  —  (a  —  c)] 

=  ac  —  a6  +  62  —  ac  4-  6c  —  6  [6  —  a  +  c] 
=  ac  —  a6  +  62  —  ac  +  6c  —  62  +  a6  —  6c 

=  0. 
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4.    X  -1 

X  -2 


X  +2 
X  +1 

ara  +  2x 

+       X 

+  2 

jta+3x 

+  2 

X^-      X 

—  2a:  +  2 
x2-3ar  +  2 

/.  (ar-l)(x-2)-3x(x  +  8)+2[(x  +  2)(r+l)-8] 
=  j:^  -  3z  +  2  —  3x2  -  9x  +  2  [ar3  +  3x  +  2  —  3] 
=  x3-3x  +  2  — 3x»  — 9x  +  2x*  +  6x-2 
=  — 6x. 

5.   a  —36  a  —66 

a  +36  a  —66 


a^  — 3a6  a*—   6a6 

+  3a6-96«  -   6tf6  +  866« 

o2  -96*  a2-I2o6  +  366a 

/.  4(a  -  36)(a  +  36)  -  2(a  - 66)2 - 2(0*  +  663) 

=  4(a2  -  962)  «  2(a2  -  12a6  +  3662)  -  2(a2  +  662) 
=  4a2-.3662-2a2  +  24o6-7262-2a2-1262 
=  24a6- 12062 

6.  X  +y  +  «  x(y  +  z  — x)  =  xy  +  xaf  — X* 

^  +y  +  ^  y(:r  +  2:-y)  =  xy  +  y2:-y« 

x2  +    xy  +    x«  X  (x  +  y  —  «)  =  x«  +  y«  —  «2 

+    xy  +y*+    y« 

+    xe  +    yz  +  «2 

x2  +  2xy  +  2w  +  y2  +  2yr+«2 


x2  +  2xy  +  2w  +  y2  +  2yr+«2 

(x  +  y4-«)*-a:(y  +  «-x)-y(x  +  «-y)-2(x  +  y-«) 

=  x2  +  2xy  +  2xz  +  y2  +  2y2  +  22-xy-xz+x2-xy-y2  + 

—  XX  —  y«  + 
=  2x2  +  2y2+222. 


y^ 

XX  —  y«  +  2* 


7.   5[(a-6)x-cy]-2[a(x-y)-6x]-[3ax-(5c-2G)y] 
=  6  [ax  —  6x  —  cy"]  —  2  [ax  ^ay  ^  6x]  —  [3ax  —  6cy  +  2ay] 
=  6ax  — 56x  — 5cy  —  2ax  +  2ay  +  26x  — 3ax+  6cy  —  2ay 
=  -36x. 
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Exercise  12.    Page  47. 

1.   x2-    a:  -19  3.   2a:2  +  3a:  +2 

x^-^2x  —   3  2^8  — 3a:2+2a? 


a4_    aH»  — 19x2  4x6+ 6j:*  +  4ar8 

+  2aH»-    2a:2-38x  —  6a:* -9a:8 -62-2 

—    3x24-    3ar  +  57  +  4x8  +  6ar2+ 4ar 


x*+    a:8-24x2_36ar+67  4x6  —    x«  +4x 

2.  x2+2x  +1  4.  3x2-.4x  +  5 

—  x3  +  2x2  — 3x  +  l  6x2-7x  +  8 


-x6-2x*-    x8  18x*-24x3  +  30x2 

+  2x*  + 4x8  +  2x2  -21x8+28r-'-35x 

-3x8-6x2-3x  +24x2-32x  +  40 

+    a;2  +  2x+l  18x*-45x8  +  82x2-67x  +  40 


-x*  -3x2-    ^^.1 


6.  x8+  X   —  y 

x2  +  xy  —  y2 

X^  +  X*  —  x2y 

+  x2^  +  x*y  —    xy2 

_     .rw2  __ 


xy2  _  x^f  ^  yZ 


X6  +  X*  +  X*y  —  2  Xy2  _  <p8^2  ^  y8 

6.  7x2  — 5x  ^3 
-10x8+8x2-6x  +  4 

-70x6+    60 X*-   30x8 

+    56  X*—   40x8  +  24x2 

-   42x8  + 30x2- 18x 
+28x2-20x+12 

-  70x6  +  106  X*  -  112  xS  +  82x2  -  38x  +  12 

7.  -4a26  +  6a62^^8 
-8a8    +2a26_a62 


32a66-48ci*62«-    8a868 

-    8  0*62  +  12  a8^8  4.  2  a264 

+    4a868_6«2&4-a2^ 

32  a%  -  56  a*62  +    8  a868  -  4  a%*  -  ah^ 
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8.  x^  -{■  ax   —  6 
x^+  bx  —4 

x*+  ax^  —  bi^ 

—    4xg  — 4ax+4fe 

x^+  (a  +  6)x8+  (5a-6-4)2^-(4a  +  56)x  +  46 

9.  x*  —  inx*  +  nx  +  '' 
x^  +  ex    4-  ^ 

X*  —  mx*  +  »^    +  f^ 

+  ex*  —  cmx^  +  cnx^  +  crx 

+    dor*  —  dmx^  +  dnx  +  rfr 

x*+  (c  — »i)x*+(rf  — cm  +  ii)x»+  (en  — </iii  +  r)x*+(cr  +  rfii)x  +  rfr 

10.  x2  — (a+-6)x  +a6 
X   —  c 

X*  —  («  +  b)x^  +  ''^-P 

—  ex^  -f  (rt  -f  6)cx  —  ahc 

X*  —  (a  +  6  +  c)x*'*  +  (a6  +  ac  +  6e)x  —  abc 

11.  x«  +  x2y  +  xy2  +  yS 

— -  x*  —  2^y  —  x^y^  —  x^* 

+  x«.y  +  xV+xy8  +  y4 

-X*  +y* 

12.  4x2-   Cry  +    9^(2 
4x2+    6ary  -i-    9y2 

16x*-24x8i/  +  36xV 

+  24  x8y  -  36  ^2^2  +  54  j^^s 

+  36x2y2  -  54xy8  +  81  y* 

16x4  +36x2ya  +81y* 

13.  x*-3x2  +  6  14.  x*-x2y2  +  y4 

x2  +  4  X*  +  x2y2  ^  y4 

+  4x*  -  12x2  +  20  +  x«y2  «  jAyi  4.  a:ay6 

:^  +  ^.    7x2  +  20  +aV>x2.y6  +  y8 

x8  +  x*y*  +  y8 
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15.   2a^-    3aH»  +  4a:2-5 
a:2-    8 

-IQx^  +24a:8-32a:2  +  40 

2x7  _  19  a^  +  4x*  +  24a'8  -  37 1:8  +  40 

16.   a2»»  —  a"»y"»  +  y**  17.   a^  —  a^  +  a*-^! 

o*  +  y*  a*  +  1 


+  a2»y«*  —  a»j/2m  4.  y8«»  +  a**  —  a^as  ^  a*  —  1 

a**  +  y**  a**  —  1 

18.   a2  +  2a6  — ac  +  62«5c  +  c2 
a  +  6-f  c 


a8  +  2a26  — a2c^    aja^    a6c  +  ac^ 

+    a^ft  +2a62—    abc  -\- h^ -- l^c -^  h<^ 

■\-a^c  4-2aic  — ac2  4.62c  — &c2  +  c« 

a8  +  3a26  +3a62  4.58  4.08 

19.  a  -26  a  -36 

—  2a  4-6  —a  4-46 


—  2a24-4a6  — a24.3a6 

4-    a6-262  4-4a6-1262 

-2a2  4-606 -262  -024.  7a6- 1262 

/.  (a  -  26)(6  -  2a)  -  (a  -  36)(46  -  a)  4-  2a6 

=  _  2a2  4- 6a6  -  262  4- a2  -  7a6  4- 1262  4- 2a6 
=  «  024. 1062. 

20.  (a  -  6)(a  —  c)  4-  c(3a  -  6  -  c)  4-  2ac  —  (a  —  c)  4-  26 

=  (-l)(+l)-l(-l  +  l)  +  0-(4-l)  +  2 
=  -1-14-2  =  0. 

21.  2x  4-y  X  — 2y 
2x  4-y  X  — 2y 


4  ar2  4.  2  ary  a:2  —  2  xy 

-i-2a:y4-y2  -2ry4-4ya 

4  a:2  4-  4  ary  4-  y2  a:2  —  4  ary  4-  4  y2 


teachers'  edition.  23 


3a-  —   2y  2ar  —   3y 

Sx  —   2^  2x  -   3y 


9x2-    6x^  4x3-   6xy 

-   6  3r//  +  4ya  -   6xj^  +  9y« 

9x2-12x^  +  4^2  4x»-12xy  +  9ya 

(2x  +  y)2+(x-2y)2  =  4x2  +  4xy  +  y2  +  x»-4xy  +  4y« 

=  fix2  +  5y2 

(3x-2y)2-(2x-3y)2  =  9xa-12xy+4y«-4xa+12xy-0y« 

=  6x2-6y2 

5x2+ 6y2 
5x2  — 5y2 


25x*  +  26x2y2 

-26x2y2«.26y* 

26x*  -.25y* 


22.   a  —  6  a2  _  flft  _  ac  +  6c 

a  — c  b—c 


a2  —  ab  a%  -- ab^  ^  abc -^  ly^ 

—  ac  -\-  be  —  a^c  +  abc  +  ac2  —  bc^ 

a2  _  oft  —  ac  +  6c  a26  —  a^c  —  a62  +  62c  +  ac2  —  6c2 

.-.  a%b  —  c)  —  62  (a  -  c)  +  c2  (a  -  6)  -  (a  —  6)  (a  —  c)  (6  —  c) 

=  a26  — a2c  — a62+62c  +  ac2  — 6c^  — a26  +  a2c  +  a62— 62c— ac2  +  6c2 
=  0. 


23.   2a  -6 

2a  -6 

a  -6 
a  -b 

a  +6 
a  -6 

4a2-2a6 

-2a6  +  62 

a2  —  a6 
-a6+62 

a2-2a6  +  62 

a2  +  a6 
-a6-62 

4a2-4a6  +  62 

a2          -62 

...  (2a  -  6)2  +  26(a  +  6)  -  3a2-  (a  -  6)2  +  (a+  6)(a  -  6) 

=  4  a2  -  4  a6  +  62  +  2  a6  +  2  62  -  3  a2  -  a2  +  2  a6  -  62  +  a2  -  62 
=  a2  +  62. 
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Exercise  13.    Page  50. 

1.  3aa.  6.  3.  11.  4rs2.  16.  -26»x4. 

2.  -7x2.  7,  -4a»6.  12.   7  mhi.  17.  32a:«y«28. 

3.  -72«.  8.   56z2.  13    ^,  13.  5 

4.  2  2.  9.  6»n2„.  14.  -2a^I*.  19.  662a:«y2, 

5.  -6jr8.  10.   -7;>.  15.  -46.  20.  6a«x. 
^,     x2  +  2xy      a:2     2xy             ^ 

22.  £i--^2a6^a2_2a6^^^26. 

a  a        a 

23.  l^:lrr.li:'  =  i^^--8£?  =  2x»-4. 

2x8  2x3      2x8 

24.  -0r^-2x^-6x3_^^^3^^^ 

-2x  -2x       -2x 

^o.   = =  a*  4-  2  a'. 

-8a8  -8a^      -  8a8 

26    27a8-80a2^27rf8      36a2^^^      ^ 

o-r    -80a7^20«9      -SOa?        20a9        „        or 

^ I .   = H =  oa  —  2 a'. 

-10a-  -10a«      -10a6 

28    -12x6.v4_4x2.y2^_i2:r«.y4        4x2y2    ^ 

-4x2^2  -4x2^2       _4:r2^2  i^   -»-*• 

29.  r3^^~-^-6x^^^-3xV__6x^^ 

-3x828  -3x823     -3x828  -r^^z. 

Q<     x^  —  xy  —  xz       x2        xy         X2 

«o    3a8-6a2fc-9a62       3a8        6a%       9ab^  -  ^  „    r  .  or« 

32. =  __^ ^ --  =  -a2  +  2a5  +  362. 

—  3a  —3a      —3a      —3a 

QQ      X^//2  — .  3?8;^8  _  3.2^2  ^  J-6//2  ^  x8y8  ^  x^l/^  —  r^  ^         1 

x2y2  x'2y'^        x2y2        ar2^2 
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^     a^b^c  -  a^b^c  -  a^bc*      cfib^c      a^f^c      qVk*        ,.        „ 

•M. =  — -—  =  a26  —  ao"  —  at^, 

aoc  abc        abc        abc 


35. 


36. 


8a8-4a2ft-6a62       8o»        4a%       6oft« 


—  2a  —2a      — 2o      —2a 

5TO»n  — 10  m*n2  — 15  mn»      5m»n      10  lA'      15mn« 


=  -4a«  +  2a6+86«. 


5inn 


6mn        6iRn  6mn 

=  m*  —  2  mn  —  3  n*. 


Exercise  14.    Page  54. 


1.  aa+7a+12    a  +  4 
a2  +  4a  a  +  3 

3a +  12 
3a +  12 

2.  a2-5a  +  6 
2-3a 


a 


a 


-3 


a 


-2 


—  2a  +  6 

—  2a  +  6 

3.   x2  +  2xy  +  y2 

x2  +  .  xy 


3^  +  .y 


x  +  y 


4.   x2 

X2 


xy  +  y^ 

2xy  +  ya 
xy 


JZi^ 


-y 


xy-\-y^ 

xy  +  y^ 


6.    x2  — y2 

xy 


r2  — 


^-■v 


x  +  y 


xy  —  y^ 
xy  —  y^ 


6. 

4x»+12x  +  9 
4x2+    6x 

2x 

+  3 

2x  +  3 

7. 

6x  +  9 
6x+9 

6x2-llx  +  4 
6x2-   8x 

3x-4 

2x-l 

8. 

-  3x  +  4 

—  3x  +  4 

8x2-10ax-J 

Ja2 

4x  +  a 

8x2+    2  ax 

2x-3a 

—  12ax  — 3a2 

—  12ax-3a2 

a  +  2 

9. 

3a2-6a 

-3a-2 

2a-4 
2a-4 

LO. 

a8-8a  -3 
a8-3a2 

—  a  +3 

-.a2-3a-l 

3a2  — 8a  -3 
3a2-9a 

a  —3 
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11.  a*-6o»+lla«-12a  +  6 
a*  — 3o»+   3a« 


—  2a«+   6a«—   6a 

2a«—   6a  +  6 
2a«—   6a  +  6 


12.  y*+    y»-  9^2-16y~4 


-3y»-13y«-16y-4 
—  3y»— 12ya— 12y 

-  y^-  4y-4 

-  y2-   4y-4 


a^-.3a  +  3 


a^  — 2a  +  2 


.y'  +  4y  +  4 


y2-3y_l 


13.  m*-13m«  +  36 


wi^  '^  6  m  +  6 


m2  — 6m  +  6 


—  5ot8  — 19m2  +  36 

—  6»i8-^25ffi2_30n, 


6m2  +  30TO  +  36 


14.  -«6- 

-S6 


3s2-    «  +1 
2s*-    s« 


«2  +  2s+l 


— /t8 


s8  +  2s2-3s+l 


2s*+     s8_3s2_     5^1 
2s4  +  4«8  4-2s2 

—  3s8-6«2-      5+1 

—  3»«  — 6s2  — 3« 


«2  +  2«+l 
s2  +  2s+l 
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16.   6» 

06 


26»+l 
266  +  6* 


62-26+1 


6*  +  26«+36^+26+l 


266-    6*-268+l 
266~-46*  +  26» 

36*-46«  +  l 
36*-66«  +  36a 


26»-362+l 
268-462  +  26 


16.  a:*  +  2a:«y2^9y4 
or*  — 2ar»y  +3x2^2 


62-26+1 
62-26+1 

x2-2Ty  +  3.v2 


x2  +  2xy  + 
2x«y   -     X2y2  +  9y4 
2j:8y  — 4x2y2  +  6xy8 

3a:2^2_  63.^8^.9^4 
3j2ya_5^yS^,9y4 


17.  a* +  6* 

a*  —  a*6  +  a862  —  a26'  +  a6* 


a4  — a8fc4.q2ftg_q/^^ft4 


a*6  —  a862  +  a268  —  o6*  +  6» 
a^b  —  a«62  +  a268  —  06*  +  6» 


a  +6 


18.   l  +  5ar«-6T* 
1—    a:  +3jr2 


l--.r+3j:2 


1  +  a:  — 2x2 


X  —3x2+6x8  — 6a:* 

X    —      x2+3x8 

-2x2  +  2x8-6x* 
-2x2  +  2x8  — 6x* 


4x2  — 4xy  +  3.vg 


19.   16x*+    8x2^2  ^.    9^4      ^ 

16x*  — 16x8^  +12x2y2    4x2+4xy  +  3^2 

16x8y    -    4x2^2^     9y4 
16x8y  —  16x2y2  +  12  xy' 


/8 


12x2^2  _i2a:y8^  9^4 

12x2j/2_12xj(8+9y4 


2S 
20. 

SCHOOL   A 
x^-\-    x^y-^A 

L6EBBA. 

a^  +  2xy-xz  +  y2«y2  +  «a 

2x^y-x^z  +  Sxy'^  +  y^-\-s* 
2x^y            ^2xy^^2xyz 

•^x^z+    xy^^2xyz  +  y^-^z» 
—  x'h               —    xyz  —  xz^ 

21. 

a«-3a6c  +  6^  +  c« 

Xy2  —      xyz  +  X«2  +  y8  _|_  2;8 

ar^2                         4.  ys  +  ^2^ 

—  xyz  +  XZ^  —  ^2;,;  ^  ^ 

—  ^y^                 -.y^z^yz^ 

XgS  +  yz2  ^  28 
X«2  ^yz^^:^ 

a  +  6  +  c 

a2  —  a6  —  ac  +  62  —  6c  +  c2 

—  a26  -  a^c  —  3o6c  +  68  +  c^ 

—  a26-a62  — o6c 

—  a2c  +  a62  —  2  a6c  +  68  ^  c8 

—  a^c            —    abc  —  ac^ 

a6a                       +68  +  62c 

• 

x8  — 6  jry«  + 8^84.^8 

—  a6c  +  ac2  —  62c  +  c8 

—  a6c            —  62c  —  6c2 

22. 

ac2 
ac2 

+  6c2  +  c^ 

+  6c2  +  c8 

x^  —  2xy'-TZ  +  4y^—2yz-\-z^ 

a^  —  2a-2^  —  jtS^  4.  4  j^^a  —  2 jry«  +  xz^ 

x  +  2y  +  z 

2  j:2^  +  a:2;j  _  4  3.^2  _  4  ^yz  —  rz'^  - 
2  x^y            —  4  ar^2  _  2  2:^2 

f  8y8  +  «8 

f  8y8-4y2^  +  2y2r2 

^2^               — 2a:j/z  — a:22             +  4y2^_  2.y22  +  z3 
x^z               ''2xyz-^ rz^             +  4^2^;  —  2;/22  _^  ^3 
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23.  2a:»+    xy-    «8-8y«-4y« 
2x3  +  3jcy+    aa 


-«« 


-2xy-.2a»-3y«-4y*-.aa 
-2xy  -3y«--    yx 

—  2r«  ^Zifz-^ifl 

—  2xz  •»3y2  — i* 


24.  a:«-y«-2yx-aa 
x^  +  xy  +    xar 


JC  -f  y  +  g 


X  — y  — « 


—  xy—    xz  —  y^  — 2yx  — a^ 

-xy  -y«-    yx 


—    rz 

—      XX 


—  yz  —  afl 

—  y«  — a^ 


26.  x*  +  x3ya  +  y4 
a:*  +  ^y  +J^y' 


3^  4-  X  y  +  y« 


17  1-      . 

—  a:y  +  y« 


—  ««y   +y* 

~x«y  -x»ya  — xy» 

ar«y»  +  «y«  +  y* 

xV  +  xy»  +  y* 


2x  +  8y  +  > 


jp  — y— X 


26.  x*-9x«+12x  -4 
x*+3x«-   2x« 


x2  +  3x  — 2 


x2-3x  +  2 


-3x»- 
-3x»- 

7x2+12 
9x2+   6 

x-4 

X 

2x2+    6x-4 
2x2+    ex-4 

27.  y«-2y*-   6y«+    4y2+13y  +  6 
y*  +  3y*+    3y8+      y2 


-5y*-   9y«+    3y2+13y  +  6 
—  6y*  — 15y«— 16y2—    5y 

6y«+18y2+18y  +  6 
6y»+18y2+i8y  +  6 


y»  +  3.y2  +  3y  +  l 


ya-5y  +6 


30 


SCHOOL   ALGEBRA. 


28.  y* 


6yV  +  4«* 


ya-yg-2ga 


y-»  +  y«-2aa 


y«z  -Sy'^za  +  i** 
y»«  —    y^aiS  — 2y«» 

—  2ya«a+2y«»  +  4«* 
-2y2«»  +  2y2»  +  42* 


29.  a:*  — 4y«+12y«  — 9«» 
x^  +  2  ary  —  3  x« 


jr  +  2y~3g 


ar  — 2y  +  8« 

—  2xy +  3j:«  — 4y^+  12y«  — 9*2 
-2xy  -4ya+    6yz 

Zxz  +    6y«  — 92» 

3xz  +    6ys  — 9«« 


30.  a:»-41a:-120 


x«  +  4ar+5 


jH»-4xa+lla^-24 


-4a:*-   5ar»-41x-120 
-43:*-16.r«-20a:g 

llx«  +  20a-2-41j:-120 

-24x2-06ar-12O 
-24x3-96x-120 


31.   s^Jf    a:*  — 4a:»+5x  — 3 
a^  +  2a:«  — 3x2 


—  x«  — 2x  +  3 


—  X2  +      X  —  1 


32.  - 


—  x«—    x2+6x-3 

—  x»  — 2x2+3x 

a:2  +  2x  — 3 
x2  +  2x-3 

2x*  +  10x8-llx2  +  x  +  6 
2x*+    4x8—   3a.2 


2x2  4-4x  — 3 
x2-3x-2 


6x8-    8x2+     j.^g 
6x8-12  x2  +  9x 

4x2-8x  +  6 
4x2-8x  +  6 
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33.  62« 

6afi 


10*»+5ar* 


a:«-2jr^-l 


3a:*-4a:8+l 
3a:*-6x«  +  3a:a 

2af«-3a:a+l 
2x«-4x«  +  2jr 


*a-2ar+l 
*«-2x+l 


34.   x*  +  9a:«+81 
x*  — 3ar»+9x2 


— x«+3x— 9 


-xa-.3x-.9 


8ar»  +  81 
8ar»-9xa+27x 


9xa-27x  +  8l 
9xa-.27x+81 


36.  x*  +  ^ 


^•fy' 


x*-xaya+y4 


—  ar*y*  —  x*y* 


36.   x«  -y« 


g*  +  J?.y  +  y^ 


*-y 


—  x^y  — X5^a_yt 


37.  a:*  +  a«x»  +  a* 
X*  —  ax«  +  a^x" 


afl-^iiX'^  a^ 


X*  +  ax  +  a' 


a 


ax*4-  a* 

ax«  — a«x>+a«x 

a'x^  —  a'x  +  a* 
a*x2  —  a*x  +  a* 


38.  a«  +  a6  +  2ac-263+76c  — 3c2 
a^  — a6  +  3ac 

2a6—    ac-2fea+7ftc  — 3c2 
2a5  — 2fea  +  66c 


a  — ft  +  Sc 


a  +  26  — c 


—  ac 

—  ac 


+    6c  — 3ca 
+    6c-3c» 
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39.  2a»+    06—    oc  — 36«  — 46c  — c* 
2a^  +  Sab+    ac 


2a  +  36  +  c 


a  — 6  — c 


-2a6-2ac-36«-46c-ca 
-2a6  -36*-    60 


—  2ac 

—  2oc 


-36c-ca 
-36c-ca 


40.   16a*+10a»a:  +  4a2x»+6ar» 
16a*+ 10  a»a:  — 5  a^x* 


-3ar* 


9a2a:3  +  6ax»  — 3ar* 


3a«  +  2a3?  — arg 


6o2  +  3a:a 


41.  a8-6a6-86«-l 
a8  — 2a2&  — a2 


a-26-1 


o2  +  2a6  +  a  +  46«  — 26+1 


2a26+     o2-6a6-86«-l 
2og6-4fl6a-2a6 

oa  +  4a63-4a6-86«-.l 


eS 


—  2a6  — a 


4a62-2a6  +  a  — 86«-l 
4a68 -86»-46« 

—  2a6  +  a  +  462— 1 

—  2a6         +46^  +  26 

0-26  -1 
a-26  -1 


42,    a:8».3^Sn^^  3^^2n^y8n 


—  2  a:2»y«  +  3  3^y^  —  y8« 

—  2  ygy  +  2  a:»yg« 


43. 


j7**  —  «• 


0^^  — 2ar»»y«  +  y3» 


ant+n}^  _  4  ^m+fi-i^an  ^  27a"H-n~^6^  4-  42a'»+»-*6** 


_^  7  Qin+n-ijan  „  21a"*+^^^6^  +  42a"H-«-«ft4« 


a"»+  3a"»-i6»— Ca'w-aftai* 


a'»6«— 7o*»~i62» 
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Exercise  15.    Page  57. 


6.   0.6ni*-0.4iii»n+1.2m«nH0.8mii«-1.4n* 
0.4ii|2— 0.6TOn-0.8n« 


0.2m«— 0.16m»n+0.48m*nH0.32m«n«-0.56m«n* 

-0.30m6n+0.24m*na-0.72m»n«-0.48m%*+0.84fiin» 

-0.40m*n2+0.32mM-0.96fiiV-0.64mn»+1.12n« 

0.2»i»-0.46m6n+0.32m*fia-0.08mM-     2m«n*+  0.2mii»+1.12«* 


7.   Aa*-}a86  +  iJo26^+Ja6« 


#a4-^6 


ja8-|aa6+4aA« 


8.  -ld»  +  frf*-tJ(i»+rfa 


-fd8  +  2rf 


i(i»-fda+irf 
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Exercise  16.    Page  57. 

1.  l»  +  2«-3»  +  8xlX2x3  =  l  +  8-27  +  18  =  0. 

2.  \/26c  —  a  =  V2  X  8  X  9  —  23  =  12  -  23  =  —  11 ; 
V26c-a=  >/2x8x9-23=  Vl44  -  23  =  Vi2T=  11. 

3.  a^  —  al^-^    6*  4.  a^*  —  a^ft*  +  62» 


fSM 


+  68* 


6.   4a2»+*4.0a«i+«  +  9a2 
2a"H-4  —  3a8 

8  a8»+8  +  12  a2»+7  +  18  «"•+« 

—  12aa»»+7  —  18a'»-HJ  —  27  o« 

8a8fiH-8  —  27a6 


6.   a:8  +  30ary«+8y*  — 125^8 


JT  4-  2  y  —  5  g 


3:8  + 2a:2y  — Sar^g «-*  — 2xy  +  5a7«  + 4^24.  10^24.  25«2 

—  2  a^2y  +  6  a:2«  +  30  ryz  +  8  y8  _  126  ^a 

—  2a:2y  —  4ary2  4.  10  jryz 

6a:2«  4.  4a:y2  +  20xyz  +  8/  _  12628 
6x2«  +10ary«-25a:g2 


4  xy^  +  lOxyz  +  26a:«2  +  8y8  .  125^8 
^37^2  +8y8„20y2« 


10ary«  +  26xz^             +  20 ^2^  „  i25;g8 
lOxyz 4-20  y'h  —  50  yz^ 


25ar«2                            +  60  yz2_  125^28 
26xg2 +  50yg2  _  125  ;j3 

7.    (x-a)2-(ar-6)2-(a-6)(a  +  6-3x) 

=  ar2-2aar  +  a*-ar2  4.26a:-62_a2  +  62  4.3aa:«35a. 
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8.   ar  +  a  — 2[2a  — 6(c  —  a:)]  =  x+a  — 2[2a  — 6c+6z] 

=  r  +  a*4a  +  2&c  — 26x 
=  (l-2&)x-3a  +  26c. 


10. 


202?  — 35a*»-*»+*  +26x*» 


c8-mrfi-2« 


cS-m<fi-a«      c»-*rf'''-8«     c»-"»rf»-*" 


m*-«^«-* 


m*-«y*-* 


12. 


ai+»f  —  a«  4-  a2+*»  _    a^+^f 


a" 


a*f6r 


13. 


X  —  :ei»-6»+4  ^  jAm  ^ 


x*» 


a:3-«-2» 


^— M-2»        ^2— M— 2»        jp2-M— 2ift 


J? 


—  J^ 


J^4P+1_ 


15.    2ar«"  — 6a:2»y*4.6a;»y2n_2y'* 
2  a:««  —  2  x^^y* 


x**  —  y*» 


2x2»  — 4x»»y»»+2yaf» 


—  4  ar^nyn  ^_  Q  2r**y2n  _  2  y*" 

—  4a:2ny«^,4a^ya» 

2x»ya»  — 2y«* 
2ar*y*»  — 2y>» 

16.   x«  — 2aa:«  +  o2x  —  a6x  — 62a. 4,0*6 +  a6« 


—  ax^  — 6x2  +  a2x  — 62x  +  a26  +  a6« 

—  ox*  +  o^x  —  a6x  +  a26 

—  6x2  ^  fl5a; «  52^.  ^  aja 

—  6x2  +  a5ar  —  62x  +  a62 


x2  —  ax  4-  6x  —  a6 


—  a  —  6 
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17.   ar*«»  +  x2"  +  1 


pgrn  _  -pm  ^  1 


C^  +  X^+l 


18.   3:t«+7 


jp2m  —  a:"*  -f.  1 
9a:«+« 


it** '  *  ^"  3  ir" ' 


Sa^  +  Gar-^  +  Sa: 


5  ar»+«  —  12  x*+6  —  9  x*+* 
5jc»+6«  16ar«+* 

3ar«+6  — 9a^»+* 


19.  6a^«+*-13a*M^+13x2"H^-.13ar*+«-5a:« 


2ar««  — 3a*«  — 1 


3a:2m+6_2x*+6+6x6 


—   4:r*"H^+ 16ar2"»+6  — 13ar»+^  — 6  a:* 


10a:2*»+s  — 16  ar"^*  —  6  a:* 
10a>+«-16a:"H*-6a:» 


20.   12o6«-8 
12a6«-8 


.  a*«-2  —  20a»'»-i  +  19a2»  —  10a»»+i 


8a*«-3  -  26a8«-i  +  19a^  -  10o»+i 

—  20a»»-i  +  16a2»  -  10a«+i 
~  20a8»»-i  -f  16flg*»  ~  10a»+^ 

21.    (1— a2)a:*  — (a* +  a)xa  — (26  + o+c  +  6c)a:. 


4ag»»  — 3a'»+^  +  2a» 
3  a»»-«  +  2  a2"-2 — 6  a«-i 


22.   1.2  a*ar  -  6.494  a^x^  +  4.8  a^ofi  +  0.9  aa^  -  a:* 
1.2  a*ar- 4.000  a»xa 


0.6aar  — 2a^ 


-1.494a8a^»  +  4.8   a^a^ 
- 1.494  a8a:a+ 4.98  a2x» 


2a8  — 2.49a2ar— 0.3aa^» 
[+0.6x» 


—  0.18  a2a*  + 0.9  aar* 

—  0.18  a2a:«  + 0.6  aa:* 


0.3  aa:*  — a:* 
0.3aa:*  — ar* 
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23.  ia3.   lab  +      |6S 
ja  +    jb 

24.  Ja*^  +  a6+f&s 
la  -J& 


i«  +  P 


4«2.ja*+i6a 


Ja6a+A6« 
26.     Ja:a-   }a:y+    Jy^  27.  2ara-Jary+    y« 

A^-A^y-Ay"  *«-ixy  +  !y« 


Exercise  17.    Page  64. 

1.  x-6  =  7 
TraiiBX>08e  —  6  to  right  side,  r  =  7  +  5 
Combine,  x  =  12 

2.  »+8=rl2 
Transpose  8  to  right  side,  x  =  12  —  8 
Combine,  x  =  4 

3.  6x-12=18 
Transpose  — 12  to  right  side,  6  x  =  1 8  +  12 
Combine,  6x  =  30 
Divide  by  6,  x  =  6 
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4.  7x-3  =  25 
Transpose  —  3  to  right  side,  7  a:  =  25  +  3 
Combine,                                                       7  r  =  28 
DiTide  by  7,  x  =  4 

5.  6x  +  8  =  43 
Transpose  8  to  right  side,  6  x  =  43  —  8 
Combine,                                                      6x  =  35 
Divide  by  6,  x  =  7 

6.  2r-6  =  7  +  x 
Transpose  —  6  to  right  side,  and  x  to  left  side, 

2x— x=7+6 
Combine,  x  =  12 

7.  2x-4  =  6-x 
Transpose  —4  to  right  side,  and  —  x  to  left  side, 

2x+x=6+4 
Combine,  3x  =  9 

Divide  by  3,  x  =  8 

8.  6x-2  =  3x  +  4 
Transpose  —2  to  right  side,  and  3x  to  left  side, 

6x  — 3x  =  4  +  2 
Combine,  2  x  =  6 

Divide  by  2,  x  =  3 

9.  7x-.6  =  6x-l 
Transpose  —6  to  right  side,  and  6x  to  left  side, 

7x  — 6x  =  — 1  +  6 
Combine,  x  =  4 

10.  6x-.3  =  25-2x 
Transpose  —  3  to  right  side,  and  —  2  x  to  left  side, 

5x  +  2x  =  25  +  3 
Combine,  7  x  =  28 

bivide  by  7,  x  =  4 

11.  3x  =  x  +  8 

Transpose  x  to  left  side,  2  x  =  8 

I>ivide  by  2,  x  =  4 
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12.  2z-6  =  3x 
Transpose  5  to  right  side,  and  3x  to  left  side, 

2ar-3x=6 
Combine,  —  a:  =  6 

Multiply  by  —  1  x  =  .  5 

13.  2ar-3  =  8  +  x 
Transpose  —  3  to  right  side,  and  x  to  left  side, 

2x— r=8+3 
Combine,  x  =  11 

14.  6x  +  4  =  20  +  x 
Transpose  4  to  right  side,  and  x  to  left  side, 

6x  — x  =  20*4 
Combine,  4x=10 

Divide  by  4,  x  =  4 

15.  2x  — 3  =  7  — X 
Transpose  ^  3  to  right  side,  and  —  x  to  left  side, 

2x+x=7+3 
Combine,  3x=10 

DiYide  by  3,  x  =  V 

16.  3x-4  =  12-x 
Transpose  —4  to  right  side,  and  ^x  to  left  side, 

3x  +  x=12  4.4 
Combine,  4x=16 

Diyide  by  4,  x  =  4 

17.  2x-6  =  7-2x 
Transpose  —  6  to  right  side,  and  —  2  x  to  left  side, 

2x  +  2x=7  +  6 
Combine,  4x=12 

Divide  by  4,  x  =  3 

18.  3x+14=2-x 
Transpose  14  to  right  side,  and  —  x  to  left  side, 

8x  +  x  =  2  — 14 
Combine,  4  x  =  — 12 

Divide  by  4,  x  =  —  3 
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19.  2x-6  =  4x-.ll 
Tnuupote  —5  to  right  side,  aod  4x  to  left  nde, 

2x-4*=-ll  +  6 
Combine,  —  2  x  =  —  6 

Dmdebj-2,  x  =  S 

20.  x(x-7)  =  xa-70 
Remove  parentfaens,  x*  —  7x  =  x*  —  70 
Cancel  the  x^'i,  —  7  x  =  —  70 
Dif  ide  by  -  7,  x  =  10 

21.  x(3x-2)  =  3x(x-l).I-2 
Remore  parentheses,  Sx^  — 2x=:3x3'— 3x  +  2 
Cancel  the  x^'s,  — 2x  =  —  3x  +  2 
Transpose  —  3  x  to  left  side,  x  =  2 

22.  3x-.6  =  4x-10 
Transpose  *6  to  right  side,  and  4x  to  left  side, 

3x  — 4x  =  — 10+6 
Combine,  —  x  =  —  6 

Multiply  by  —  1,  x  =  6 

23.  2x-4  =  14-x 
Transpose  *4  to  right  side,  and  —  x  to  left  side, 

2x  +  x=14  4.4 
Combine,  3x=18 

Divide  by  3,  x  =  6 

24.  3x-8  =  4x-ll 
Transpose  —8  to  right  side,  and  4x  to  left  side, 

3x  — 4x  =  — 11  +  8 
Combine,  —  x  =  —  3 

Multiply  by  —  1  x  =  3 

26.  2x  — 6=7— X 

Transpose  *6  to  right  side,  and  —  x  to  left  side, 

2x+x=7+6 
Combine,  3xt=12 

Divide  by  3,  x  =  4 
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26.  2*a-23  =  (2x  +  l)(x-3) 
KemoTe  parentheiesi  2a:*^23  =  2x'  —  6x  —  8 
Cancel  the  a^\  — 23s  —  5x^8 
Transpose  —  6x  to  the  right  side,  and  —  28  to  the  left  side, 

6x=r-3  +  23 
Combine,  6  x  =  20 

Diyide  by  6,  x  =  4 

27.  (x  +  8)(x-7)-rx-4)(x+l)  =  26 
Bemore  parentheses, 

xa-4x-.21-xa  +  3x  +  4  =  26 
Combine,  —  x  — 17  =  25 

Transpose  — 17  to  right  side,  —  x  =  26  +  17 

Combine,  —  x  s=  42 

Multiply  bj  - 1,  X  s  —  42 

28.  (2x-l)(x+8)-(x-3)(2x-8)  =  72 
BemoTe  parentheses, 

2x3  +  6x  — 8  — 2x3  +  0x  — 0  =  72 
Combine,  14  x  — 12  =  72 

Transpose  *  12  to  right  side,  14x  =  72  +  12 

Combine,  14x=84 

Divide  by  14,  x  =  6 

29.  x(x-6)  =  x«-.S0 
Bemove  parentheses,  x*  —  6x  =  x^  —  30 
Cancel  the  x^^s,  —  6  x  =  —  30 
Diride  by  —  6,  x  =  6 


30. 


a;(x  +  8)  =  x»  +  18 
Bemove  parentheses,  x2  +  8x  =  x*+18 

Cancel  the  x^'s,  8  x  =  18 

Divide  by  8,  x  =  6 

31.  (x-3)(x  +  l)  =  x«-8x+l 

Bemove  parentheses,  x*  — 2x  — 3  =  x*  — 3x  +  l 

Cancel  the  x^'s,  — 2x  —  8  =  —  Sx+l 

Transpose  —  3  to  right  side,  and  —  3x  to  left  side, 

—  2x  +  3x=l  +  8 
Combine,  x  =  4 
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tt         (x-i:>+2:  -r  >+r  :r-r  =l<x  +  4)-(x+l) 


M.  x(x  +  8)-(x+lXx-2)-5(x  +  3)  +  3  =  e 

Bemove  pAreiitliese%  x*  +  8x  —  x«  +  x  +  2  —  5x  — 15  +  3  =  0 
Combine,  4  x  ^  10  =  0 

TnmsfMMe'lOtDriglitBiic^  4x=10 

I>iTidebj4,  x=i 

34.  (x-.3)(x  +  3)-(x-4)(x+4)-x  =  0 

Bemoye  parentheaesy  x'—Q— x*-i-16'X=0 

Combine,  7  .  x  =  0 

Transpose  7  to  right  side,  _x=  ~ 7 

IMiide  bj  —  1,  x  =  7 

Bzercise  18.    Page  69. 

1.  If  a  number  is  multiplied  bj  7,  the  product  is  301.    Find  the 
number. 

Let  X  =  the  number. 

}       Then,  7  x  =  the  nmnber  multiplied  by  7. 

^       But,  301  =  the  number  multipUed  bj  7. 

.-.  7x=301 
/.  x  =  43. 
Therefore  the  number  is  43. 

2.  The  sum  of  two  numbers  is  48,  and  the  greater  is  fiye  times  the 
less.    Find  the  numbers. 

^t  X  =  the  less  number. 

Then,  6x  =  6  times  the  less  number. 

Hence,  6x=  the  greater  number, 

*""  X  +  5  .r  =  the  sum  of  the  two  numbers. 

But,  48  =  the  sum  of  the  two  numbers. 


teachers'  edition.  43 

.-.  ar4.62r  =  48 
6r==48 
.-.  x=8 
6x=:40 
Therefore  the  numbers  are  8  and  40. 

3.  The  sum  of  two  numbers  is  25,  and  seyen  times  the  less  exceeds 
three  times  the  greater  bj  35.    Find  the  numbers. 

Let  X  =  the  less  number. 

Then,  25  —  x  =  the  greater  number. 

Now,  7  r  =  7  times  the  less  number, 

and  3  (25  ~  x)  =  3  times  the  greater  number. 

Then,  7  x  —  3  (25  —  x)  =  the  excess  of  7  times  the  less  number 

oyer  3  times  the  greater. 
But,  35  =  this  excess. 

.-.  7x-3(25-x)  =  35 
7x  — 75  +  3x  =  35 

lOxrrllO 
.-.  X  =  11 

25-x=14 
Therefore  the  numbers  are  11  and  14. 

4.  Diyide  20  in  two  parts  such  that  four  times  the  greater  exceeds 
three  times  the  less  by  17. 

Let  X  =  the  less  part. 

Then,  20  —  x  =  the  greater  part, 

and  3  X  =  3  times  the  less  part. 

4(20  —  x)  =  4  times  the  greater  part. 
Then,  4(20  — x)  — 3x=^  the  excess  of  4  times  the  greater  part 

over  3  times  the  less  part. 
But  17  =  this  excess. 

4(20-x)-3x=17 
80-4x-3x=17 
80-.7x=17 
-7x  =  -63 
.-.  x  =  9 
20-x=ll 
Therefore  the  parts  are  0  and  11. 
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6.  Diride  23  into  two  parts  such  that  the  sum  of  twice  the  grater 
part  and  three  times  the  less  part  is  67. 


Let 

X  =  the  less  part. 

Then, 

23  —  X  =  the  greater  part. 

and 

3x  =  3  times  the  less  part. 

2(23  —  x)  =  2  times  the  greater  part. 

Then, 

2(23  *  x)  +  3x  =  the  sum  of  twice  the  greater  part  and 

3  times  the  smaller  part. 

But, 

67  =  this  sum. 

.-.  2(23-x)  +  Sx=67 

46-2x  +  3x  =  67 

46  +  x  =  67 

x=ll 

23-x  =  12 

Therefore  the  two  parts  are  11  and  12. 

6.  Divide  19  into  two  parts  such  that  the  greater  part  exceeds  twice 
the  less  part  by  1  less  than  twice  the  less  part. 

Let  X  =  the  less  part. 

Then,  19  —  x  =  the  greater  part, 

and  2x  =  twice  the  less  part. 

Then,  19  —  x  —  2  x  =  the  excess  of  the  greater  part  oyer  twice 

the  less  part. 
But,  2  X  —  1  =  this  excess. 

/.  19  — X  — 2x=2x  — 1 
19-3x  =  2x-l 
-6x  =  -20 
x  =  4 
19-x=16 
Therefore  the  two  parts  are  4  and  16. 

7.  A  tree  84  feet  high  was  broken  so  that  the  part  broken  off  was 
five  times  the  length  of  the  part  left  standing.  Required  the  length  of 
each  part. 

Let  X  =  the  number  of  feet  in  length  of  the  part  left  standing. 

Then,  84  —  x  =  the  number  of  feet  in  length  of  the  part  broken  off, 
and  6  X  =  6  times  the  number  of  feet  in  length  of  the  part  left 

standing. 
But  the  last  two  numbers  are  equal. 
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/.  84--a:  =  6a: 
-.6x  =  -84 
x=U 
6x=70 
Therefore  the  length  of  the  part  left  standing  was  14  feet ;  that  of 
the  part  hroken  off  was  70  feet. 

8.  Four  times  the  smaller  of  two  numhers  is  three  times  the  greater, 
and  their  sum  is  63.    Find  the  numhers. 

Let  X  =  the  smaller  numher. 

Then,  03  ~  r  =  the  greater  numher, 

and  4  X  =  4  times  the  smaller  numher. 

3(63  —  x)  =  3  times  the  greater  numher. 
But  these  last  two  numbers  are  equal. 

.-.  4x=3(63-x) 
4x=180-3ir 
7x=189 
.-.  r  =  27 
63-x  =  86 
Therefore  the  numbers  are  27  and  36. 

9.  A  farmer  sold  a  sheep,  a  cow,  and  a  horse  for  9216.  He  sold  the 
cow  for  seyen  times  as  much  as  the  sheep,  and  the  horse  for  four  times 
as  much  as  the  cow.    How  much  did  he  get  for  each  ? 

Let  X  =  the  number  of  dollars  for  which  he  sold 

the  sheep. 
Then,  7  x  =  the  number  of  dollars  for  which  he  sold 

the  cow, 
and  28  X  =  the  number  of  dollars  for  which  he  sold 

the  horse. 
Hence,  x4*7x  +  28x=  the  number  of  dollars  for  which  he  sold 

the  three. 
But,  216  =  this  number  of  dollars. 

.-.  x  +  7x  +  28x  =  216 
36x=216 
/.  X  =  6 
7x  =  42 
28x=168 
Therefore  he  sold  the  sheep  for  $6,  the  cow  for  942,  and  the  horse 
for  9 168. 
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10.  Distribute  $15  among  Thomas,  Richard,  and  Henry  so  that 
Thomas  and  Bichard  shall  each  have  twice  as  much  as  Henry. 

Let  X  =  the  namber  of  dollars  to  be  given  to 

Henry. 
Then  2x=  the  namber  of  dollars  to  be  given  to 

Richard, 
and  2  X  =  the  number  of  dollars  to  be  given  to 

Thomas. 
Hence,  a;4-2x4-2a;  =  the  entire  namber  of  dollars  to  be  dis- 

tributed. 
But,  16  =  this  namber  of  dollars. 

.-.  x  +  2ir  +  2x=16 
6x=16 
.'.  ar  =  3 
2a:  =  6 
Therefore  Henry  mast  receive  $3,  and  Thomas  and  Richard  $6  each. 

11.  Three  men,  A,  B,  and  C,  pay  $1000  taxes.  B  pays  four  times 
as  much  as  A,  and  C  pays  as  much  as  A  and  B  together.  How  much 
does  each  pay  1 

Let  X  =  the  number  of  dollars  that  A  pays. 

Then,  4  x  =  the  number  of  dollars  that  B  pays, 

and  X  +  4  X  =  the  number  of  dollars  that  C  pays. 

Hence,      x  +  4x4*^  +  4x=  the  number  of  dollars  that  all  pay. 
But,  1000  =  this  number. 

.-.  x4.4x  +  x  +  4x=1000 

10x=1000 
.'.  X  =  100 
4x=:400 
x  +  4x=500 
Therefore  A  pays  flOO;  B,  9400;  and  C,  9500. 

12.  John's  age  is  three  times  the  age  of  James,  and  their  ages 
together  are  16  years.    What  is  the  age  of  each  ? 

Let  X  =  the  number  of  years  in  James'  age. 

Then,  3x  =  the  number  of  years  in  John's  age, 

and  x  +  3x=the  number  of  years  in  their  ages  to- 

gether. 
But  16  =  this  namber. 
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.*.  X  +  3x=16 
4ar=16 
/.  X  =  4 
3x=12 
Therefore  James  is  4  years  old,  and  John  12  jears  old. 

13.  Twice  a  certain  number  increased  bj  8  is  40.    Find  the  number. 

Let  X  =  the  number. 

Then,  27  =  twice  the  number, 

and  2x  +  8  =  twice  the  number  increased  by  8. 

But,  40  =  twice  the  number  increased  by  8. 

.%  2r+8  =  40 
2x=32 
.'.  X  =  16 
Therefore  the  number  is  16. 

14.  Three  times  a  certain  number  is  46  more  than  the  number  itself. 
Find  the  number. 

Let  X  =  the  number. 

Then,  8 x  =  8  times  the  number, 

and  X  +  46  =  the  number  increased  bj  46. 

But  the  last  two  numbers  are  equal. 

.-.  8x  =  x  +  4d 
2x  =  46 
.-.  x  =  28 
Therefore  the  number  is  28. 

16.  One  number  is  four  times  as  large  as  another.  If  I  take  the 
smaller  from  12  and  the  greater  from  21,  the  remainders  are  equal. 
What  are  the  numbers  ? 

Let  X  =  the  smaller  number. 

Then,  4x  =  the  greater  number, 

and  12  —  X  =  12  decreased  by  the  smaller  number. 

21  ^  4  X  =  21  decreased  by  the  greater  number. 
But  the  last  two  numbers  are  equal. 

/.  12  — x=21— 4x 
3x=9 
,'.  X  =  3 
4x=12 
Therefore  the  numbers  are  3  and  12. 
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16.  The  joint  ages  of  a  father  and  son  are  70  years.  If  the  age  of 
the  son  were  doubled,  he  would  be  4  years  younger  than  his  father. 
What  is  the  age  of  each  ? 

Let  X  =  the  number  of  years  in  the  son's  age. 

Then,  70  —  x  =  the  number  of  years  in  the  father's  age, 

and  2  X  =  double  the  number  of  years  in  the  son's 

age. 
2  X  +  4  =  double  the  number  of  years  in  the  son's 
age  increased  by  4. 
But  this  is  the  number  of  years  in  the  father*s  age. 

.•.  2x  +  4=70  — X 
3x  =  66 
.-.  x  =  22 
70-x  =  48 
Therefore  the  son  is  22  years  old,  and  the  father  48  years  old. 

17.  A  man  has  6  sons,  each  4  years  older  than  the  next  younger. 
The  eldest  is  three  times  as  old  as  the  youngest.  What  is  the  age  of 
each? 

Let  X  =  the  number  of  years  in  the  age  of  the 

youngest  son. 
Then,  x  +  20  =  the  number  of  years  in  the  age  of  the 

oldest  son. 
But  the  latter  number  is  three  times  the  former. 

/.  x  +  20  =  3x 
-2x1^-20 
.-.  X  =  10 
x  +  20  =  30 
Therefore  the  youngest  son  is  10  years  old,  and  the  oldest  son  is  30 
years  old. 

18.  Add  J$24  to  a  certain  amount,  and  the  sum  will  be  as  much 
above  $80  as  the  amount  is  below  $80.    What  is  the  amount  ? 

« 

Let  X  =  the  number  of  dollars  in  the  amount. 

Then,  80  —  x  =  the  number  of  dollars  in  the  amount 

,below$80, 
and  X  +  24  =  the  number  of  dollars  increased  by  24. 

X  +  24  —  80  =  the  excess  of  the  increased  number  of 

dollars  above  $80. 
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.*.  80  — x  =  «  +  24>-80 
-2x=r-136 
/.  jr  =  68 
Therefore  the  amount  is  f  08. 

19.  Thirty  yards  of  cloth  and  40  yards  of  silk  together  cost  f  330; 
and  the  silk  costs  twice  as  mnch  per  yard  as  the  cloth.  How  much 
does  each  cost  per  yard  ? 

Let  X  =  the  number  of  dollars  the  cloth  costf  per  yard. 

Then,  2x=  the  number  of  dollars  the  silk  costs  per  yard, 

and  80  X  =  the  number  of  dollars  80  yards  of  cloth  cost. 

80x  =-  the  number  of  dollars  40  yards  of  silk  cost. 
80x  +  80x  =  the  number  of  dollars  both  cost 
But,  880  =  this  number  of  dollars. 

.'.  80x  +  80x  =  880 
110x  =  880 
.•.  x=3 
2x=6 
Therefore  the  cloth  costs  f  8  per  yard,  and  the  silk  $6  per  yard. 

20.  Find  the  number  whose  double  diminished  by  24  exceeds  80  by 
as  much  as  the  number  itself  is  less  than  100. 

Let  X  =  the  number. 

Then,  2  x  =  double  the  number. 

2  X  —  24  =  double  the  number  decreased  by  24. 
2  X  —  24  —  80  =  excess  of  last  number  over  80. 
100  —  X  =  excess  of  100  over  the  number. 
But  the  last  two  numbers  are  equal. 
.-.  2x-24-80=100-x 
8x  =  204 
x  =  68 
Therefore  the  number  is  68. 

21.  In  a  company  of  180  persons,  composed  of  men,  women,  and 
children,  there  are  twice  as  many  men  as  women,  and  three  times  as 
many  women  as  children.    How  many  are  there  of  each  1 

Let  X  =  the  number  of  children. 

Then,  3x  =  the  number  of  women, 

and  6x  =  the  number  of  men. 
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Hence,  x  +  3a:  +  6x=  the  entire  number. 

But,  180  =  the  entire  number. 

.•.  jr  +  3jr  +  6z=180 
10x=180 
/.  X  =  18 
8x=:54 
6x=108 
Therefore  there  are  18  children,  64  women,  and  108  men. 

22.  A  banker  was  asked  to  pay  1 66  in  fiye-doUar  and  two^ollar 
billf  in  such  a  manner  as  to  paj  the  same  number  of  each  kind  of  bills. 
How  many  bills  of  each  kind  must  he  pay  I 

Let  X  =z  the  number  of  bills  of  each  kind  used. 

Then  6x  =  the  number  of  dollars  paid  in  f  6  bills, 

and  2x=  the  number  paid  in  f  2  bills. 

Hence,  6  x  +  2  x  =  the  entire  number  of  dollars  paid. 

But,  66  =  this  number. 

.'.  6x  +  2x=66 
7x  =  66 
x=S 
Therefore  he  must  pay  8  bills  of  each  kind. 

23.  How  can  $  3.60  be  paid  in  quarters  and  ten-cent  pieces  so  as  to 
pay  twice  as  many  ten-cent  pieces  as  quarters  ? 

Let  X  =  the  number  of  quarters. 

Then,  2x=  the  number  of  ten-cent  pieces, 

and  26 X  =  the  number  of  cents  paid  in  quarters. 

20  X  =  the  number  of  cents  paid  in  ten-cent 
pieces. 
26x  +  20  X  =  the  number  of  cents  paid  in  all. 
But,  360  =  this  number. 

.•.  26x  +  20x  =  360 
46x  =  360 

x  =  8 
2x±=16 
Therefore  8  quarters  and  16  ten-cent  pieces  must  be  paid. 

24.  I  have  $  1.08  in  ten-cent  pieces  and  three-cent  pieces,  and  hare 
four  times  as  many  three-cent  pieces  as  ten-cent  pieces.  How  many 
have  I  of  each  ? 
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Let  X  =  the  number  of  ten-cent  pieces. 

Thexiy  4x  =  the  number  of  three-cent  pieces, 

and  10  X  =  the  number  of  cents  in  ten-cent  pieces. 

12  X  =  the  number  of  cents  in  three-cent  pieces. 
lOx  -f  12  X  =  the  entire  number  of  cents. 
But,  108  =  the  entire  number  of  cents. 

.*.  lOx-f  12jr=198 
22x=rl08 

4r=36 
Therefore  I  haye  0  ten-cent  pieces  and  36  three-cent  pieces. 

26.  I  haye  f  17  dollars  in  two-dollar  bills  and  twentj-fiye-cent  pieces, 
and  have  twice  as  many  bills  as  coins.     How  manj  haye  I  of  each  ? 

Let  X  =  the  number  of  coins. 

Then,  2  a;  =  the  number  of  bills, 

and  26  X  =  the  number  of  cents  in  cojns. 

400  X  =  the  number  of  cents  in  bills. 
25  X  +  400  X  =  the  entire  number  of  cents. 
But,  1700  =  the  entire  number  of  cents. 

.-.  26x  +  400x=1700 
426  xr=  1700 
.'.  x  =  4 
2x=8 
Therefore  I  hare  4  coins  and  8  bills. 

26.  I  haye  |6.60  in  silyer  dollars  and  ten-cent  pieces,  and  I  haye  20 
coins  in  all.    How  many  haye  I  of  each  ? 

Let  X  =  the  number  of  ten-cent  pieces. 

Then,  20  —  x  =  the  number  of  silyer  dollars, 

and  10  X  =  the  number  of  cents  in  ten-cent  pieces. 

100(20  '  x)  =  the  number  of  cents  in  silyer  dollars. 
10 X  -I- 100(20  —  x)  =  the  entire  number  of  cents. 
But,  650  =  the  entire  number  of  cents. 

.-.  10  X -f.  100(20 -x)  =  650 
10x  +  2000-100x  =  650 

-90x  =  -1350 

.*.  X  =  15 
20-x=5 
Therefore  I  haye  15  ten-cent  pieces  and  5  silyer  dollars. 
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27.  A  bought  0  dozen  oranges  for  $2.00.  For  a  part  he  paid  20 
cents  per  dozen;  for  the  remainder  he  paid  25  cents  a  dozen.  How 
manj  dozen  of  each  kind  did  he  buy  ? 

Let  X  =  the  number  of  dozen  bought  at  20  cents. 

Then,  0  —  x  =  the  number  of  dozen  bought  at  25  cents, 

and  20  x  =  the  number  of  cents  paid  for  the  first  lot. 

(9  —  x)25=:  the  number  of  cents  paid  for  the  second 
lot. 
20x  +  (9  ~  x)25  =  the  number  of  cents  paid  for  all. 
But,  200  =  the  number  of  cents  paid  for  all. 

/.  20  jr  +  (9  —  x)25  =  200 
20x-25x  +  225  =  200 
-5x  =  -25 

,'.  X  =  5 
9-x  =  4 
Therefore  he  bought  6  dozen  of  the  first  kind  and  4  of  the  second. 

28.  A  gentleman  gave  some  children  10  cents  apiece,  and  found  that 
he  had  just  50  cents  left.  If  he  had  had  another  half-dollar,  he  might 
have  given  each  of  them  at  first  20  cents  instead  of  10  cents.  How 
niany  children  were  there  ? 

Let  X  =  the  number  of  children. 

Then,  10  jr  =  the  number  of  cents  given  them. 

Also,  20  X  =  the  number  of  cents  he  would  have  given 

them,  had  he  given  each  20  cents. 
But  the  second  amount  is  100  cents  more  than  the  first. 

.•.  20a:=10ar+100 
10x=100 

Therefore  there  were  10  children. 

29.  A  is  twice  as  old  as  B  and  6  years  younger  than  C.  The  sum  of 
the  ages  of  A,  B,  and  C  is  96  years.    What  is  the  age  of  B  ? 

Let  X  =  the  number  of  years  in  B's  age. 

Then,  2  a:  =  the  number  of  years  in  A's  age, 

and  2  a:  +  6  =  the  number  of  years  in  C's  age. 

Hence,       a?  +  2z+2x  +  6  =  the  number  of  years  in  the  sum  of  their 

ages. 
But,  96  =  the  number  of  years  in  the  sum  of  their 

ages. 
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5x=90 

.-.  jr=18 

2x  =  36 

2x  +  6  =  22 

Therefore  B  is  18  yean  old. 

30.  Divide  a  line  24  inches  long  into  two  parts  such  that  the  one 
part  shall  be  6  inches  longer  than  the  other. 

Jjet  X  =r  the  number  of  inches  in  the  shorter  part. 

Then,  24  —  x  =  the  number  of  inches  in  the  larger  part. 

But  the  latter  part  is  6  inches  longer  than  the  former. 
.-.  24  — X=:X  +  6 
-2x  =  -18 
/.  X  =  9 
24-x=16 
Therefore  the  parts  are  9  and  15  inches  long. 

31.  Two  trains  travelling,  one  at  25  and  the  other  at  80  miles  an 
hour,  start  at  the  same  time  from  two  places  220  miles  apart,  and  move 
toward  each  other.    In  how  many  hours  will  the  trains  meet  ? 

Let  X  =  the  number  of  hours  required. 

Then,  25x  =  the  number  of  miles  the  first  train  will  have 

travelled, 
and  30x  c=  the  number  of  miles  the  second  train  will  have 

travelled. 
Hence,     25x  +  80x  s=  the  number  of  miles  in  the  whole  distance. 
But,  220  =  the  number  of  miles  in  tlie  whole  distance. 

.*.  25x  +  30x  =  220 
55x=220 
.'.  x  =  4 
Therefore  the  trains  will  meet  in  4  hours. 

32.  A  man  bought  12  jards  of  velvet,  and  if  he  had  bought  1 
yard  less  for  the  same  money,  each  yard  would  have  cost  $  1  more. 
What  did  the  velvet  cost  a  yard  ? 

Let  X  =  the  number  of  dollars  which  the  velvet  cost 

per  yard. 
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TbeDy  12x=tkeB«Bd>cr^doiian  wliidil2  jardseost, 

and  x-l- 1  =  tke  mmmher  ai  doUan  which  the  relTet  would 

hare  eost  per  jaid  at  9 1  per  jard  more. 
ll(x-f  1)  =  the  BSBher  of  doUan  11  jaids  would  hare 
cost  at  the  latto- priee. 
.-.  12x=ll(x+l) 
12x=llx+ll 
.-.  x=ll 
Therefore  the  Telret  cost  $11  per  jaid. 

33.  AandBhaTetogelherfS;  AandCflO;  BaiidC,$12.  How 
much  hat  each  f 

Let  X  =  the  number  of  dollars  A  has. 

Then,  8  —  x  =  the  nmnber  of  doUars  B  has, 

and  10  —  X  =  the  number  of  dollars  C  has. 

Hence,  8^x+10  —  x=:  the  number  of  dollars  B  and  C  hare. 

Bat,  12  =  the  humber  of  doUan  B  and  C  hare. 

...  8-x+10-x=12 
-2x  =  -6 

x=3 
8-x  =  6 
10-x=7 
Therefore  A  has  $3;  B,  f  5;  and  C,  $7. 

34.  Twelve  persons  subscribed  for  a  new  boat,  but  two  being  unable 
to  pay,  each  of  the  others  bad  to  paj  |4  more,  than  his  share.  Find 
the  cost  of  the  boat. 

Let  X  =  the  number  of  dollars  in  the  share  of 

each  person. 
Then,  12  x  =  the  number  of  dollars  subscribed  by  all. 

Also,  X  +  4  =  the  number  of  dollars  in  the  increased 

share  of  each  person, 
and  10(a:  +  4)  =  the  number  of  dollars  paid  by  all. 

But  tbe  number  of  dollars  subscribed  was  equal  to  the  number  paid. 

/.  12x=10(a:  +  4) 
12x=10x+40 
2»=40 

X=:20 

12x=240 
Therefore  the  price  of  the  boat  was  $240. 
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35.  A  man  was  hired  for  26  days  on  condition  iliat  for  every  day  lie 
worked  he  was  to  receive  f  8,  and  for  every  day  he  was  idle  he  was  to 
pay  $1  for  his  board.  At  the  end  of  the  time  he  received  f  68.  How 
many  days  did  he  work  ? 

Let  X  =  the  number  of  days  he  worked. 

Then,  26  —  a:  =  the  number  ot  days  he  was  idle, 

and  3  X  =  the  number  of  dollars  due  for  his  work. 

26  —  X  =  the  number  of  dollars  he  paid  for  his 
board. 
8x  — (26  — x)  =  the  number  of  dollars  he  actually  re- 
ceived. 
But  58  =  the  number  of  dollars  he  actually  re- 

ceived. 
.-.  3jp  — (26  — x)  =  58 
Sir  — 26  +  r  =  58 
4x=84 
x  =  21 
Therefore  he  worked  21  days. 

36.  A  man  walking  4  miles  an  hour  starts  2  hours  after  another 
person,  who  walks  8  miles  an  hour.  How  many  miles  must  the  first 
man  walk  to  overtake  the  second  ? 

Let  X  =  the  number  of  hours  the  second  man  has  walked 

when  he  is  overtaken. 
Then,  or  —  2  =  the  number  of  hours  the  first  man  has  walked, 

and  3  jr  =  the  number  of  miles  the  second  man  has  walked. 

4(x  —  2)  =  the-  number  of  miles  the  first  man  has  walked. 
But  both  have  walked  the  same  distance. 

/.  3a:  =  4(x-2) 
8x=4x  — 8 
—  x=  — 8 
./,  X  =  8 
?x  =  24 
Therefore  the  second  man  must  walk  24  miles  to  overtake  the  first. 

37.  A  man  swimming  in  a  river  which  runs  1  mile  an  hour  finds  that 
it  takes  him  three  times  as  long  to  swim  a  mile  up  the  river  as  it  does 
to  swim  the  same  distance  down.  Find  his  rate  of  swimming  in  still 
water. 
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Let  X  =  the  nmnber  of  milei  he  can  twim  in  one 

hour  in  itill  water. 
Then,  x  —  1  =  the  number  of  miles  he  can  swim  in  one 

hour  against  the  cnnrent, 
and  a:  +  1  =  the  number  of  miles  he  can  swim  in  one 

hour  with  the  current. 
But  he  swims  3  times  as  fast  with  the  current  as  against  it. 

.-.  *+l  =  3(x-l) 
x+l=3x— 3 
-2x  =  -4 
x  =  2 
Therefore  he  can  swim  2  miles  an  hour  in  still  water. 

38.  At  an  election  there  were  two  candidates,  and  2644  Totes  were 
cast.  The  successful  candidate  had  a  majority  of  140.  How  many 
Totes  were  cast  for  each  ? 

liCt  X  =  the  number  of  Totes  the  successful  can- 

didate receiyed. 
Then,  2644  —  x  =  the  number  of  Totes  the  defeated  can- 

didate received, 
and  X  —  (2644  —  t)  =  the  majority  of  the  successful  candidate. 

But,  140  =  his  majority. 

.-.  X  -  (2644 -x)  =  140 
X  —  2644  +  X  =  140 
2x  =  2784 
X  =  1392 
2644  -  X  =  1252 
Therefore  the  candidates  received  1392  and  1252  Totes  respectiyely. 

39.  Two  persons  start  from  towns  55  miles  apart  and  walk  toward 
each  other.  One  walks  at  the  rate  of  4  miles  an  hour,  but  stops  2 
hours  on  the  way ;  the  other  walks  at  the  rate  of  3  miles  an  hour.  How 
many  miles  will  each  haye  travelled  when  they  meet  1 

Let  X  =  the  number  of  hours  the  two  persons 

will  have  travelled, 
and  X  — 2  =  the  number  of  hours  the  first  person 

actually  walked. 
4  (x  —  2)  =  the  number  of  miles  the  first  person 
will  have  walked* 
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« 

3x  =  the  number  of  milei  the  second  person 
has  walked. 
4  (r  —  2)  +  3  X  =  the  number  of  miles  both  haTe  walked. 
But .  66  =  the  number  of  miles  both  hare  walked. 

.-.  4(r-2)  +  3i-  =  66 
4x  — 8  +  3r  =  66 
7x  =  d3 
x=9 
4(j:-2)=28 
3x=27 
Therefore  the  first  person  will  have  walked  28,  the  second  27,  miles. 

40.  A  had  twice  as  much  money  as  B ;  but  if  A  gives  B  f  10,  B  will 
have  three  times  as  much  as  A.    How  much  has  each  1 

"Let  X  =  the  number  of  dollars  B  has. 

Then,  2x  =  the  number  of  dollars  A  has. 

X  +  10  =  the  number  of  dollars  B  will  haye  if  A 
gives  him  1 10. 
2x  — 10  =  the  number  of  dollars  A  will  have  if  he 
gives  B  110. 
But  the  former  number  is  3  times  the  latter. 

.-.  x+10  =  3(2x-10) 
x+10  =  6x  — 30 
-6x=-40 
/.  X  =  8 
2x  =  16 
Therefore  A  has  $16,  and  B  $8. 

41.  If  2  X  —  8  stands  for  20,  for  what  number  will  4  —  x  stand  ? 

2x-8  =  20 

2x=28 

.-.  X  =  14 

4-.x  =  4-14 

=  -10 

Therefore  4  —  x  stands  for  — 10. 

42.  A  vessel  containing  100  gallons  was  emptied  in  10  minutes  by 
two  pipes  running  one  at  a  time.  The  first  pipe  discharged  14  gallons 
a  minute,  and  the  second  9  gallons  a  minute.  How  many  minutes  did 
each  pipe  run  1 
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Let  X  =  the  number  of  minutet  the  first  pipe  runs. 

Then,       10  —  x  =  the  number  of  minutes  the  second  pipe  runs, 
and  14  x=  the  number  of  gallons  discharged  by  the  first  pipe. 

9  (10  —  a:)  =  the  number  of  gallons  discharged  by  the  second  pipe. 
Hence,  14  a:  +  &  (10  ~  x)  =  the  entire  number  of  gallons  discharged. 
But,  100  =  the  entire  number  of  gallons  discharged. 

.-.  14ar  +  9(10-x)  =  100 
14x  +  90-9x  =  100 
6x=10 
.'.  x  =  2 
10-x  =  8 
Therefore  the  first  pipe  runs  2  minutes,  and  the  second  8  minutes. 

43.  A  man  has  8  hours  for  an  ex.cur8ion.  How  far  can  he  ride  out 
in  a  carriage  which  goes  at  the  rate  of  9  miles  an  hour  so  as  to  return 
ill  time,  walking  at  the  rate  of  3  miles  an  hour  ? 

Let  X  =  the  number  of  hours  he  may  ride  out. 

Then,        8  —  x  =  the  number  of  hours  for  the  return  journey, 
and  9x  =  the  number  of  miles  he  may  ride  out. 

3(8  —  x)  =  the  number  of  miles  he  walks  back. 
But  the  last  two  numbers  are  equal. 

/.  9x  =  3(8  — x) 
9x  =  24  — 3x 
12x  =  24 
.-.  X  =  2 
9x=18 
Therefore  he  may  ride  out  18  miles. 

44.  If3x  —  4a  =  2x  —  a,  find  the  number  for  which  4x  —  7 a  stands. 

8x  — 4a  =  2x  — a 
x  =  3a 
.'.  4x-.7a=12a  — 7a 
=  6a 
Therefore  4  x  —  7  a  stands  for  5  a. 

46.  If  7  X  -  a  =  9  (x  -  a),  find  the  number  ^^""^^» 

^  "^  x  +  a 

7x  — a  =  9(x  — a) 

7x  — a  =  9x  — 9a 

-.2x  =  — 8a 

x  =  4o 
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2x  —  Sa 

8a- 

3a 

jp  +  a 

4  + 
5a 

6a 

=  1 

a 

B9 


Therefore  ^^""^^  sUndi  for  1. 
x  +  a 

46.  A  man  is  now  twice  as  old  as  hit  son ;  16  jeart  ago  he  was  three 
times  as  old  as  his  son.    Find  the  age  of  each. 

I^t  X  =  the  number  of  years  in  the  son's  age. 

Then,  2x  =  the  number  of  years  in  the  father's  age, 

and  X  — 16  =  the  number  of  years  in  the  son's  age 

16  years  ago. 
2x  — 16  =  the  number  of  years  in  the  father's  age 
16  years  ago. 
But  the  father's  age  15  years  ago  was  3  times  the  son's  age. 

.-.  2ar-15=3(ar-15) 
2x-.15  =  3ar-45 
—  x  =  — 30 

r=30 
2i=z60 
Therefore  the  son  is  30  years  old,  and  the  father  00  years  old. 

47.  A  man  was  four  times  as  old  as  his  son  7  years  ago,  and  will  be 
ODly  twice  as  old  as  his  son  7  years  hence.    Find  the  age  of  each. 

Let  x=  the  number  of  years  in  the  son's  age  at  present. 

Then,        x  —  7  =  the  number  of  years  in  the  son's  age  7  years  ago. 

X  +  7  =  the  number  of  years  in  the  son's  age  7  years  hence. 
Also,  4  (x  —  7)  =  the  number  of  years  in  the  father's  age  7  years  ago. 
2  (x  +  7)  =  the  number  of  years  in  the  father's  age  7  years 
hence. 
But  the  last  number  is  14  greater  than  the  preceding  one. 

.-.  2(:r+7)  =  14  +  4(x-7) 
2x+14=14  +  4x-.28 
-2x=-28 
x=14 
4(a:-7)  +  7  =  4x7  +  7 
=  36 
Therefore  the  son  is  14  years  old,  and  the  father  36  years  old. 
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48.  A,  who  is  26  years  older  than  6,  is  6  years  more  than  twice  as 
old  as  B.    Find  the  age  of  each. 

Let  X  =  the  number  of  years  in  B's  age. 

Then,  or  +  25  =  the  number  of  years  in  A's  age. 

Also,  2  X  +  5  =  the  number  of  years  in  A*s  age. 

.'.  x  +  26  =  2x  +  5 
-x  =  -20 
x  =  20 
x  +  25  =  45 
Therefore  A  is  46  years  old,  and  B  20  years  old. 

49.  A  man  is  25  years  older  than  his  son ;  10  years  ago  he  was  six 
times  as  old  as  his  son.     Find  the  age  of  each. 

Let  X  =  the  number  of  years  in  the  son's  age  at  present. 

Then,  x  +  25  =  the  number  of  years  in  the  father's  age  at  present, 

and  X  — 10  =  the  number  of  years  in  the  son's  age  10  years  ago. 

Hence,  6  (x  — 10)  =  the  number  of  years  in  the  father's  age  10  years 

ago. 

But,    X  +  26  — 10  =r  the  number  of  years  in  the  father's  age  10  years 

ago. 

.-.  x  +  25-10  =  6(x-10) 

x  +  15  =  6x  — 60 

-6x=-75 

x=15 

X  +  26  =  40 
Therefore  the  son  is  15  years  old,  and  the  father  46  years  old. 

50.  The  difference  in  the  squares  of  two  consecutive  numbers  is  10. 
Find  the  numbers. 

I^t  X  =  the  first  number. 

Then,  x  +  1  =  the  second  number 

and  x^  =  the  square  of  the  first  number. 

(x  +  1)2  =  the  square  of  the  second  number, 
(x  +  1)2  —  x^  =  the  difference  of  the  two  squares. 
But,  19  =  this  difference. 

.-.  (x+l)2-x2=19 
x2+2x+  1  — x2=19 
2x=18 
x  =  9 
X  +  1  =  10 
Therefore  the  numbers  are  9  and  10. 
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51.  The  difference  in  the  squares  of  two  suceessiTe  odd  numberi  is 
40.    Find  the  numbers. 

Let  X  =  the  first  odd  number. 

Then,  «  +  2  =  the  second  odd  number. 

afl  =  the  square  of  the  first  number, 
(x  +  2)^  =  the  square  of  the  second  number, 
(x  +  2)3  —  a^  =  the  difference  of  the  squares. 
But,  40  =  this  difference. 

.-.  (x  +  2)a-j:»  =  40 
x3  +  4x4'4-x>  =  40 
4x  +  4  =  40 
4x=36 
x  =  9 
x  +  2=ll 
Therefore  the  numbers  are  9  and  11. 

Bzercise  19.    Page  75. 
Write  the  product  of 

1.  (*  +  ^)».  7.  (*  +  y)(*-y). 

x«  +  2xy  +  y«.  ««-y«. 

2.  (x-a)«.  8.   (4*-3)(4«  +  3). 

x2  — 2flx  +  «*.  16««  — 9. 

3.  (x  +  26)2  9.   (3aa+462)(3aa-46»). 

x2  +  46x+46«.  9a* -16**. 

4.  (3x-2c)2.  10.   (3a-c)(3a-c). 

9x3-12cx  +  4c».  9a2-.6ac  +  c«. 

6.   (4y-6)a  11.   (x  + 768)(x+ 762). 

16^3  _  40y  +  26.  x2  +  146^x  +  496*. 

6.   (3aa+4y^)«.  12.   (ax  + 26y)(ax-26y). 

9o*  +  24a22a  +  16  2*.  a^x^  -  462y». 

Exeicise  20.    Page  76. 

Find  the  product  of 

!•  *  +  y  +  2  and  X  —  y  —  «. 

(x  +  y  +  z)(x-y-a:)  =  ['+(y  +  0]C*-(y  +  0] 

=  x3-(y  +  «)« 
=  :P*-(y^  +  2y«  +  2«) 
=  a:3_y2_2yz  — «». 
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2.  X  — jf  +  «  and  x  — jr  — «. 

(x-3f  +  2)(x-3f-«) 


3.  ax  4-  5y  +  1  and  ax  +  &y  —  1. 

(ax+6y+l)(ax+6y-l) 

4.  1  +  x  — jr  and  1  — x  +  y. 

(l  +  x-y)(l-x  +  y) 


6.  a4-2&  — 3c  and  a  — 26  + 3c. 
(a  +  26  — 3c)(a  — 26  +  3c) 


(x-y)»-^* 

X*  —  2  xy  +  y*  —  A 


-'] 


(ax  +  6y)«-l 

aV  +  2a6xy  +  6«y»  — 1. 


[i  +  (*-y)][i-(* 

l-xa  +  2xy-y». 


-y;] 


6.  o2  — a6  +  6«  and  o«  +  «6  +  ft*. 
(aa- aft  +  62)(aa  +  oft  +  6^) 


[a+(26-3c)][a-(26-3c)] 
aa_(;26«.3c)2 
a«-(46a_-i2ftc  +  9ca) 
a«-462+l2fcc-9ca. 

[(a«  +  62)  -  a6]  [(a«  +  62)  +  a6] 

(a»  +  62)a  -  a262 

a*  +  2a262  +  6*-o26a 

a4  +  a262+6*. 


7.  m^  +  mn  +  rfi  and  m^  —  win  +  »* 
(m2  +  mn  +  iia)(ma  —  mn-{-  n*)  = 


[(m«  +  n«)+  win]  [(»!»  +  »«) 
(ma  +  n2)a  — wi2na 

wi*  +  2  wi^na  +  n*  —  wian^ 
m*  +  nAi^  +  n*. 


—  win] 


8.  2  +  x  +  xa  and  2  — x  — x*. 

(2  +  X  +  x2)  (2  —  X  —  x2)  = 


[2+(x  +  xa)][2-(x  +  xa)] 
4  —  (a:  +  ar2)2 

4-(x2  +  2x8  +  x*) 
4-.a:2«2x«  — X*. 


9.  a2  +  a  +  1  and  a^  —  o  +  1. 

Ca2  +  a+l)(a2-.a+l)  = 


[(a»+l)  +  a][(a2+l) 
(a2  +  1)2  _  a2 

a*  +  2a2+l-a2 
a*  +  a2  +  1. 


-a] 
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10.  3x4-2y  — 2r  and  3x  — 2y  +  «. 

(3x  +  2y-«)(8x-23f  +  z)  =  [3r+(2y-«)][8x-(2y-«)] 

=  9x*-4y«  +  4y«-«a. 

Exexdae  21.    Page  77. 
Write  the  square  of 

1.  2af  — 3y.  6.  x  +  y  +  6. 

4j;a-12xy  +  9y«.  x«  +  y«  +  2jty  +  10x+ lOy +  26, 

2.  a  +  ft  +  e.  6.  x4-2y  +  8. 

oa  +  6a+c«  +  2a6  +  2a«  +  26c.        *«  +  4y«  +  4xy +  6x+ 12y  +  9. 

3.  x  +  y  — «.  7.  a  — 6  +  c. 

xa  +  y«  +  «a+2xy-2x»-2y«.       a«  + 6«  + c«-.2a6  +  2ac-2ic. 

4.  X  — y  +  *.  8.  3x->2y  +  4. 

a:^  +  y*  +  «*-2xy  +  2xar-2y«.       9x«+4y«-12xy+24x-16y+16. 

9.  2x^3y  +  4«. 

4x«+9y«+iea«-12xy  +  16x»-24y«. 

10.  x»  +  y*  +  a*. 

**  +  y*  +  «*  +  2xay*  +  2x*8«  +  2yV. 

11.  2x  — y  — «. 

4x«  + ya  +  2«-4xy -4x«  + 2y*. 

12.  a  — 26  — 3c. 

a«  +  46«  +  9c«-4a6-6ac+126c, 

13.  3a  — 6  + 2c. 

9a«+62  +  4c«-6a6  +  12ac-46c. 

14.  x  +  2y  — 3;;. 

x2  +  4y«  +  9««  +  4xy  -  6x«-  12y«. 

* 

15.  x  +  y  +  «+l. 

««  +  y*+«^  +  2xy  +  2xz  +  2x  +  2y«  +  2y  +  2«  +  l. 
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16.  4x  +  y  +  «  — 2. 

16a^  +  ya^.jj2^.8jpy^84a-16x  +  2y»  — 4y-4«  +  4. 

17.  2x  — y  — «  — 8. 

4ar»  +  y«  +  a*  —  4ry  —  4a»  —  12x  +  2y«  +  Oy  +  6«  +  9. 

18.  X  — 2y  — 32  +  4. 

jra  +  4ya  +  922-.4xy  — 6jE«  +  8r+12y«  — 16y-24«+ie. 

Exercise  22.    Page  79. 

Find  bj  inspection  the  product  of 

1.  (x  +  8)(x  +  3). 

8  +  3=11,    8X3  =  24. 
/.  (x  +  8)(x  +  8)  =  jra+ll*  +  24. 

2.  (ar  +  8)(x-3). 

8-3=6,    8x(-3)  =  -24. 
.-.  (x  +  8)(x-3)  =  jt«+6x-24. 

8.   (x-7)(x+10). 

-7  +  10  =  8,    (-7)XlO  =  -70. 
...  (x -  7)(x  +  10)  =  jr«  +  8x -  70. 

4.   (x-9)(x-5). 

-0-5  =  -14,    (-0)X(-6)  =  46. 
...  (x-0)(x-6)  =  x3-14x  +  46. 

6.   (x-lO)(x+0). 

-lO  +  0  =  -l,    (-10)x9  =  -90. 
.•.  (x  — lO)(x  +  0)  =  x2  — X  — 90. 

6.  (a -10) (a -6). 

-10-6  =  -16,     (-10)X(-6)  =  60. 
.-.  (a -  10)(a - 6)  =  a2 -  16a  +  60. 

7.  (x  — 3a)(x  +  2a). 

—  3a  +  2a  =  — a,     (-8a)  X(2a)  =  — 6a« 
.-.  (x  — 3a)(x  +  2a)  =  x«  — ax  — 6a*. 

8.  (a  +  26)(a-46). 

26-46  =  -26,     (26)x(-46)  =  -86«. 
/.  (a  +  26)(a-46)  =  a3-26-86a. 
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9.    (a-12)(a-.3). 

-12-3  =  -16,    (-12)x(-8)=sra6. 

.\  (a-12)(a-8)  =  a«-16a  +  a6. 

10.  (a  +  26)(a  +  46). 

2*  + 46  =  Oft,     (26)X(46)  =  86«. 
/.  (a  +  26)(o  +  46)  =  a«  +  6a6  +  86«. 

11.  (a-86)(a  +  76). 

-36  +  76  =  46,     (-36)X(76)  =  -216«. 
.-.  (a-36)(a  +  76)  =  a«  +  4a6-216«. 

12.  (a  +  26)(a-96). 

26 -96  = -76,     (26)x(-96)  =  -186«. 
.-.  (a  +  26)(a-96)  =  a«-7a6-186«. 

13.  (a:-3o)(x-4o). 

-3a-4a  =  -7a,     (-8a)  X(-4a)«  12o«. 
'.-.  (x  — 3a)(a:  — 4a)=J5«  — 7a«+12o«. 

14.  (x+4«)(x-20. 

4«-22  =  2«,     (4«)X(-2«)  =  -8«*. 
.-.  (x+42)(x  — 2*)=**  +  2jw  — 8A 

15.  (ar  +  6y)(x-5y). 

6y-6y  =  y,     (6y)X(-6y)  = -30y«. 
.-.  (a:  +  6y)(x-6y)  =  x3  +  xy-30y«. 

16.  (xa-0)(x3  +  8). 

-9  +  8  =  - 1,     (-9)x8  =  -72. 
.-.  (x»-9)(x«  +  8)  =  x*-xa-72. 

17.  (*«+2y3)(x3-3y«). 

2y2-3y2  =  -y3,     (2y2)  X(-3y«)= -6y* 
.-.  (x3  +  2ya)(xa-3ya)  =  x*-x«y«-6y*. 

18.  (j;«  +  8y2)(x»-4y»). 

8y2-4y«  =  4y«,     (8y«)X  (^4y«)  = -32y*. 
.-.  (x2  +  8y2)(x«-4ya)  =  x*  +  4x3ya-32y*. 

19.  (a6-8)(a6+6). 

-8  + 5  = -8,     (-8)x6  =  -40, 
.-.  (ah  -  8)(a6  +  5)  =  a«68 - 3a6 - 40. 
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20.   (aft  — 7xy)(a6  +  3a:y). 

-7xy  +  3a-jr  =  -4a:y,     (- 7  xy)  X  (8  ary)  =  -  21  ar2y2. 
/.  (ab  —  7  xy)  (ah  +  3  ary )  =  a^ft^  «  4  a6xy  —  21  x^yK 


21.  (x-3y)(ar-3y). 

a:*  — 6xy  +  9y«. 

22.  (x  +  6)(x+6). 

afa+12x+36. 

23.  (a-86)(a-36). 

02  —  606+ 962. 


24.   (ar-c)(jr-rf). 

Jt*  —  (c  +  cQor  +  cd, 

26.   (ar  +  a)(x-6). 

«^  +  (a  —  ^)x  —  ah, 

26.   (ar  — a)(x  +  6). 

x*  —  (a  —  6)x  —  ab. 


27.  [(a +  6) +  2]  [(a +  6) -4]. 

2-4  =  -2,    2x(-4)  =  -8. 
.-.  [(a  +  6)  +  2][(a  +  6)-4]  =  (a  +  6)a-2(o  +  6)-8. 

28.  [(:r  +  y)-.2][(x  +  y)  +  4]. 

-2  +  4  =  2,     (-2)x4  =  -8. 
.-.  [(x  +  y)-2][(x  +  y)  +  4]  =  (x  +  y)«  +  2(x  +  y)-8. 

29.  (x  +  y-7)(x  +  y  +  10). 

-7  +  10  =  3,    -7xlO  =  -70. 
•'.  (^  +  y-7)(x  +  y+10)=[(x  +  y)-7][(x  +  y)+10] 

=  (*  +  y)'  +  3(x  +  y)-70. 

30.  (x  — y  — 7)(x  — y  — 10). 

-7-10  =  -17,     (- 7)  X  (- 10)  =  70. 
.-.  (x-y-7)(x-y-10)  =  [(x-y)-7][(x-y)-10] 

=  (^-y)*-17(x-.y)  +  70. 


Exercise  23.    Page  80. 

Find  the  product  of 

1.  3x  — y  and  2x  +  y. 

(3x-y)(2x  +  y)  =  6xa  +  3xy-2xy-ya 

=  6x*  +  xy  — y*. 

2.  4x  — 3y  and  3x  — 2y. 

(4x-3y)(3x-2y)  =  12x3  — 8xy-9a:y  +  6ya 

=  12x2- 17  xy  +  ey2. 
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3.  6x  — 4y  and  3x  — 4y. 

(6x-  4y)(3x-  4y)  =  16x«  -  20  xy  - 12  xy  +  16  y« 

=  16xa-32xy+16ya. 

4.  X  — 7y  and  2x  — 6y. 

(x-7y)(2x-6y)  =  2x«-6xy-14xy  +  86y« 

s2x*  — 19xy  +  36y*. 

6.  Ux  — 2y.and  7x  +  y« 

(llx-2y)(7x  +  y)  =  77xa+ll*y-H*y-2y« 

=  77x«  — 3xy  — 2y«. 

6.  lOx  — 3y  and  lOx  — 7y. 

(10x-3y)(10x-7y)  =  100x«-70xy-30xy+21y« 

=  100x«-100xy  +  21y«. 

7.  3a«-26«  and  2a«  +  86«. 

(8a«-26«)(2a«  +  86«)  =  6a*  +  9aW-4a«6«-6ft* 

=  6a«+5a96>-0M. 

8.  a«  +  6*  and  a  — 6. 

(a^  +  ft»)  (a  -  6)  =  a«  -  a«6  +  oja  -  6». 

9.  3a3  — 2^  and  2a  +  3&. 

(3a«-262)(2a  +  86)=ea«  +  9a«6-4aft2-66». 

10.  a^  — 6>  and  a  +  6. 

(a«-6«)(a  +  6)  =  a«  +  a«6-o6«-6». 


ExercJBe  24. 

Page  81. 

Write  by  inspection  the  quotient  of 

1.  "'-*• 

a  — 2 

X  — 6 

a +  2. 

x+5. 

2.  «-^. 
3  +  x 

6    36-xa 
6  +  x 

3-x. 

6  — X. 

o    16-a* 
4  +  a 

3a-6 

4-a. 

da +  6. 
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7. 


8. 


9. 


10. 


6r+66 

7c  +  cf. 

3a +  1 

3a -1. 

16-4a» 
4-2a* 

4  + 2a. 


11.  ^a^-gsy*, 

3a2  +  6y» 
3a2-5y2. 

2:r»  +  3y». 


13. 


14. 


16. 


4x^Q~a» 
2a*-a*' 

2a*  +  a*. 

ai^c*  —  a:*. 

j*a8  -  yo 
«aa*-6B' 


16.  «^-(^  +  ^)l 
a  -  (6  +  c) 

a+  6  +  c 


.    a»-(36^4c)« 
fl-(36-4c) 

a+  (36  — 4c)  =  a  +  36  — 4c. 


18. 


1-(r-yy 


l  +  (r 
l-(x 


y)  =  l 


—  *+y. 


19    (3x-.y)«-l«z« 
(3T-y)  +  42 

(3x-y)-4:r  =  3x 


—  V  — 4ar. 


20  (^  +  3a)^-9^ 

(x  +  3a)— 3x 

(x+3a)  +  3x  =  4x  +  3a. 

21  l-C7a-66)« 

•  l+(7a-56) 

l-(7a-66)  =  l-7a+66. 

22  (3^  +  2.y)'-42«^ 

•  (3x  +  2y)-22 

(3x+2^)+2z=3x+2y  +  2«. 

23.   (a-6)«-(c-.v)^ 
(a-6)  +  (c-y) 

(a  —  6)— (c — y)  =  a — 6— c+y. 

24.  ^~Cy^^)'> 

ar  +  (y  +  «)  =  Jr  +  y  +  «. 

25.    Ca:-2.y)«-25 
(x-2y)  +  6 

(x  — 2y)  — 6  =  x  — 2y  — 6. 

26.  (^^-^y)'-^^. 

(2x  +  y)-3;g3 

(2x  +  y)  +  3«4=2x+y+3a«. 
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25.    Page  82. 
Write  by  inspection  the  quotient  of 

1.  - — - — .  9,   . 

1  — 2x  «6  — c 

2.  1±1^.  10.  ^'^  +  ^ 
l  +  2x  aA  +  c 

3    27a»-&».  jj    64+1?. 

Sa-^b  4  +  y 

3a-|-6  *  7— 2o 

0aS-3a&  +  &^.  49+14a  +  4aS. 

5    64x«  +  27,y«^  ^3    8a«  +  y 

4x+3y  2a  +  6< 

16^-12ary  +  9y«.  4a«-2a6«  +  M. 

^   64x«-.27.y«,  ^^^  ^±72^^ 

4ar-3y  ar»+»y 

16a«+12xy  +  9y*.  x*-9jt«y  +  81^. 

«    1-27  a*  jg    g*-276» 

l-.3«*  '     aa-36* 

1  +  3  s  +  9 ««.  o«  +  8  0^6  +  9  6*. 

8.  l±27£f.  le.  8^"0^.< 

l  +  3«  2x  — 4ya 

1  —  8«  +  9««.  4  a:«  +  8ary«  +  16y*. 

Exercise  26.    Page  83 
Find  the  quotient  of 

1.  ??^li^.  2.  ?i^li^. 

X  — y  ar  +  y 

X*  +  ar*y  +  z»y2  +  a:2^«  -k-xy^-^-y^.        ar^  -  x^y  +  x«y«- ar«y«  +  xy*  -y». 
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3.   «*-!. 
x-1 

6.  ^-^2. 
x-2 

*»  +  aa  +  ar  +  l. 

a:*  +  2a*  +  4ara+8x+ie. 

4.  **-!. 
x+1 

7.  ^  +  32 
:>:  +  2 

3l*^l^  +  X^h 

x*-2a*  +  4ara-8ar+ie. 

6.  ^  -  ^«. 
x-2 

ft    l-m* 
1  — m 

a*  +  2a:a  +  4x  +  8. 

l  +  m  +  in«+in». 

9. 

l  +  »n 

1  —  in  +  m2  —  in'  +  m*. 

Exercise  27.    Page  85. 
Resolre  into  two  factors : 

1.  S3^^Qx».  6.  z»+:t«y-xy2. 

8x2  -  6ar8  =  3^:2(1 .  2x).  a*  +  ar^y  -  xy^  =  a:(a^  +  xy  -  y^). 

2.  2a2-.4a.  6.  a*-a86  +  a262. 

2  a2  —  4  a=  2  a(a  -  2).  a*  —  aSfc  +  aSft*  =  a\a^^  oft  +  62). 

3.  5a6-6a26«.  7.  3o26-4a62. 
5a6-5a268  =  6a6(l.-a62).                 8a26-4a62=  a6(3a-46). 

4.  3a»- 024.0.  8.  9x^if^-^4x^y\ 

3  a«  -  a2  +  a  =  a  (3  a2  -  o  +  1) .  8  a:«y2  ^  4  jfiyZ  _  4  ^,2^2  (2  ar  +  y ) . 

9.  Sx*-9ar2-6x8. 

Sa:*-9x2-6ar8=3afi(x2-S-2:t). 

10.  8a2a:2_4a2ft4.i2a2y2. 

8a2x2-4a26+12a2y2=4a2(2a:a-.6  +  3y2). 

11.  8a«62c2-4a26M. 

8  a«62c2  -  4  a268c8  =  4  a262c2(2  a  -  6c). 

12.  16a«x-10a«y  +  6a8«. 

15a8a:—  lOflSy  +  Sa^a  =  5a«(3ar  —  2y  +  2). 
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Exercise  28.    Page  86. 
Resolve  into  factors : 

1.  ox  — 6x  +  ay  — 6y. 

ox  — 6x  +  ay-6y=(ax-6x)  +  (ay-6jf) 

=  ('  +  y)(a-^)- 

2.  oa:  —  Jx  —  ay  +  6y. 

ax-6x-ay  +  6y=(ax-6ar)-(ay-6y) 

=  x(a  — 6)  — y(a  — 6) 
=  (x-y)(a-6). 

3.  «r—cy  — ay  +  ex. 

ax-^e^-^ay  +  cx=  (or  +  ex)-  (ay  +  cy) 

=  x(o+c)-y(a  +  c) 

=  (*-y)(«  +  0- 

4.  2a6-3ac-26y  +  3cy. 

2a6  — 3ae  — 26y +  3cy=  (2a6-3ae)-(26y-3cy) 

=  a(26-3c)-y(26-3e) 
=  (a-.y)(26-3c). 

6.  x*  +  ax  — 6x  — od. 

x«  +  ox  -  6x  -  a6  =  (x*  +  ox)  -  (6x  +  a6) 

=  x(x  +  «)  —  K^  +  «) 
=  (x-6)(x  +  a). 

6.  a^  +  xy-^ax'-ay. 

x«  +  xy  -  ax  -  ay  =  (x^  +  xy )  -  (flap  +  ay) 

=  x(x  +  y)-a(x  +  y) 
=  (x-a)(x  +  y). 

7.  x3-xy-6x  +  6y. 

=  a:(ap-y)-6(x-y) 
=  (x-6)(x-y). 

8.  2a^  — 3xy  +  4ax  — 6ay. 

2xa-3xy  +  4ax-6ay=(2x3-3xy)  +  (4ax-6ay) 

=  x(2x-8y)  +  2a(2x-3y) 
=  (x  +  2a)(2x-3y). 
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=  ab(a  —  x)  —  e(a  —  x) 

10.  a%r  +  Msr^A3f  — fc^5. 

=  (&r-C5)(«t  +  fc). 

11.  32«^55*-62S  +  10x^. 

3x>-55*-6xS-|-10j7*  =  (3x«-62S)*^5*-10iyS) 

=  3x«(l-2x)-65«(l-2r) 
=  {3x*-65«)(l-2x). 

12.  8ax  — lO&x— 12a  +  156. 

8ax- lO&r- 12a -I- 166=  (8ax'10&r)  — (12a- 156) 

=  2x(4a  — 56)  — 3(4a-66) 
=  (2x-3)(4a-66). 

13.  2x»-3x«-4x  +  6. 

2x«-3jr«-4x4-6=  (2x«-3:r»)-(4x-6) 

=  x«(2x-3)-2(2x-3) 
=  (x«-2)(2x-3). 

14.  6a:*  +  8x«-9xa-12x. 

6x*  +  8x«-9x«-12x=(6x*  +  8x«)-(9x«+12x) 

=  2x»(3x  +  4)-3x(3x  +  4) 
=  (2x»-3x)(3x  +  4) 
=  x(2xa-8)(3x  +  4). 
16.  ax*  +  6x'— ox  — 6. 

ax*  +  6x»  — ax  — 6=  (ax*  +  6x»)  — (ax  +  6) 

=  x»(ax  +  6)  — l(ax  +  6) 
=  (x»-l)(ax+6) 
=  (x-l)(x»  +  x+l)(ax+6> 

16.  8cx*-2cfx»-9ca«  +  6cfx. 

8cx*-2</x»-9cx»  +  6</x=(3ca:*-2cfa«)-(9caa-6<fx) 

=  x«(3cx  —  2rf)  -  8x2(3cx  —  2rf) 
r=(*»-3x)(3cx-2rf) 
«x(xa-3)(3cx-2rf). 
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17.  l  +  16«*-6x-3*i. 

l+15jr4-6*-3a*=(l-6x)-(Sa«-16««) 

=  l(l-6x)-3a*(l-6x) 
=  (l-3a»)(l-6x). 

18.  aa:*+a«x  +  a  +  *. 

aafl  +  o*x  +  o  +  X  s=  (ox*  +  a'x)  +  (a  -f  x) 

=  ax(x  +  a)  +  (a  -H  «) 
=  (ax+l)(a  +  x). 

19.  (a+6)(c  +  <0-M«-^^)- 

(a  +  6)(c+rf)-3c(a  +  6)=(a  +  6)(c+rf-3c) 

=  (a  +  6)(rf-2c). 

20.  (x-y)*  +  2y(x-y). 

(x-y)«  +  2y(x-y)=(x-y)(x-3f  +  23f) 

.    Ezevcise  29.  Page  88. 
Hesolye  into  fftctom: 

1.  a*-6a6  +  96a.  8.  49y«-14y«  +  A 
(a-86)(a-36).  (7y-«)(7y-«). 

2.  4a»  +  4aft  +  6«.  9.  xa-16x  +  64. 
(2a  +  6)(2a  +  6).  (x-8)(x-8). 

3.  a2-4a6  +  4ft».  10.  9x3  +  24xy  +  16y«. 
(a-26)(a-26).  (3x  +  4y)(3x  +  4y). 

4.  xa  +  6xy  +  9y«.  11.  16a«  +  8ax  +  x». 
(x  +  3y)(x  +  3y).  (4a  +  x)(4a  +  x). 

6.  4xa-12ox  +  9aa.  12.  25  +  80x  +  64jr«. 

(2x-3a)(2x-3a).  (5  +  8a)(6  +  8a). 

6.  a9-10a6  +  266».  13.  49a:«-28xy +  4y«. 
(a-6ft)(a-66>.  (7x-2y)(7x-.2y). 

7.  4a«-4a+l.  14.  1-206+ 1006». 
(2a-  l)(aa- 1).  (1  - 106)(1  - 106). 
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15.  81  as  + 12606  + 406a. 
(0a+76)(9a+76). 

16.  m%>  — 16iRfiaS4-04a«. 
(mn  —  8  a^)  («n  —  8  a>). 

17.  4a«-20(ix  +  26a«. 
a*6x)(2a  — 6r). 


18.  121aS+108ay  +  81yV 
(lla  +  9y)(lla  +  9y). 

19.  a«Mc«  -  2  a6«c»JE«  +  xW 
(aWc»-JE«)(a6ac»-jE«). 

20.  40-140it3+100K 
(7-10ifca)(7-10A;«). 


Exercise  30.    Page  89. 


Resolre  into  factors : 

1.  a«-4. 

(a +  2)  (a -2). 

(l  +  x)(l-.a:). 

3.  ara-Oyi. 

(ar  +  3y)(a:-3y). 

4.  4a2-4962. 

(2a  +  7ft)(2a-76). 

6.  a:a-4ya. 

(a:  +  2y)(a:-.2y). 

6.  25 -16  a*. 

(5  + 4a)  (6 -4a). 

7.  16-25y«. 

(4  +  6y)(4-5y). 

8.  a«6a-l. 
(a6+l)(a6-l). 

9.  a:* -100. 
(x+10)(ar-10). 

10.   121a2-366a. 

(lla  +  66)(lla-66). 


11.  81a«-4y«. 

(9x  +  2y)(9x-2y). 

12.  64a* -6*. 

(8aa  +  62)(8aa-62). 

13.  m<ns- 36. 

(mn  +  6)(mn  — 6). 

14.  x*-144. 
{xa+12)(xa-12). 

16.  x»-25. 

(x  +  5)(x-5). 

16.  49-100y2. 

(7  +  10y)(7-10y). 

17.  l-49x«. 

(l  +  7x»)(l-7x»). 

18.  4-121y8. 
(2+lly*)(2-lly*). 

19.  1-169«». 

{l  +  lSa«)(l-13a»). 

20.  a26a-4c«. 

(a6  +  2c»)(a6-2c»). 
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21.  0x8 -a«. 

(3x*  +  a«)(3x*-a«), 

22.  4x»-y» 

(2a*  +  yio)(2a*-yM). 

23.  49aM-yM 

24.  64a«-96». 

(8a  +  36»)(8a-86»). 

26.  81  a*M-c*. 

(9a26a  +  ca)(9a«6»-c«). 

26.  4a«c  — 9c». 

cC2a  +  3c2)(2o-Sc«). 

27.  20a«fc«-5aft. 
5o6(2a/>+l)(2o6-l). 

28.  3a*-12oM. 
3a8(a  +  2c)(a-2c). 


29.  9aS-816>. 

(3a  +  96)(8a-96). 

80.  26-64y«. 

(6  +  8y)(6-8y). 

31.  16a^T_94p^. 

x(4x«  +  8y«)(4a*-8/). 

32.  26*»-ieaV. 

a*(6x  +  4a*)(6*-4a*). 

83.  36aS23.49a«. 

a«(ex+7a)(er-7a). 

34.  :ra-16y«. 

(x  +  4y)(x-4y). 

36.  l-400x«. 

(l  +  20x»)(l-20ae»). 

36.  4a«c-9c«. 

c(2a  +  3c)(2a-8c). 


Exercise  31.  Page  91. 
Resolve  into  factors : 

1.  (^  +  y)^-«*-  3-   (r-2y)a-4A 

(a:  +  ^  +  2)(ar  +  y-«)-  (x-2y  +  2«)(a;-2y-2«). 

2.  (x-y)a-A  4.   (a  +  36)2-16ca. 

(a:-y  +  z)(x-y-«)-  (a  +  86  +  4c)(a  + 36-4c). 

6.  xa-.(y-«)a. 

{x+ (y-2)K*-(y -«)}=(*+ y-0(*-y  +  0- 

6.  a2-(36-.2c)2. 
{a+(36-2c)]{a-(36-2c)}=(a  +  36-2c)(a-36  +  2c). 

7.  ft8-(2a+3c)«. 

{6+(2fa  +  3c)Kft-(2a  +  3c)}=(6  +  2a  +  3c)(6-2a-3c). 
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8.  1-(j:  +  66)*. 

{l+(x+66)}{l-'(*+66)}=(l  +  *  +  &6)(l-*-66). 

9.  9a«-(x-3c)«. 

{3a+(x-3c)}{3a  — (x  — 3c)}=(8a-^x  — 8c)(3a  — r  +  8c). 

10.  16a«-(2y-3«)». 
{4a+(2y-32)}{4a-(2y-3«)}=(4a  +  2y-3«)(4a-2y  +  S«). 

11.  (a  -  6)2  -  (c  -  rf)'. 

=  (a  —  ft  +  c  —  rf)(a  —  6  —  c  +  rf). 

12.  (2  a +  6)3 -25 A 

(2a  +  6+  6c)(2a  +  6  —  6c). 

13.  (T  +  2y)a-(2x-y)a. 

{(x  +  2y)+(2x-y)K(*+2y)-(2a:-jf)} 

=  (x  +  2y  +  2x-y)(x  +  2y-2x  +  y) 
=  (3x  +  y)(3y-x). 

14.  (x  +  3)«-(3x-4)«. 

{(a:  +  3)  +  (3x-4)H(a:  +  8)-(3x-4)} 
=  (x  +  3  +  8x-4)(x  +  3— 8x  +  4) 
=  (4x-l)(7-2x). 

15.  (a+6-c)a-(a-6-c)«. 

|(a  +  6  — c)  +  (a  — 6-c)}{(a  +  6  — c)  — (a-.6  — c)} 
=  (a  +  6  —  c  +  a  —  6  —  c)(a  +  6  —  c  —  a+6+c) 
=  (2a-2c)(26) 
=  46(a-c). 

16.  (a-3x)3-(3a-2x)». 

{(a-3x)  +  (3a-2x)}{(a-3x)-(3a-2T)} 
=  (a— 3x  +  3a  — 2x)(a  — 3x  — 3a  +  2x) 
=  (4a  — 6x)(-2a  — x) 
=  — (4a  — 5x)(2a  +  x) 
^=(5x  — 4a)(x  +  2a). 

17.  (2a-l)a-(3a+l)«. 

{(2  a  - 1)  +  (3a  +  1)K(2 a  -  1)  -  (8a  +  l)i 
=  (2a-l  +  3a  +  l)(2a-l-8a-l) 
=  5a(-a  — 2) 
=  — 6a(a  +  2). 
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18.  (x-6)«-(ir  +  y-5)«. 

{(x-6)+(x  +  y-5)K(x-5)-(4r  +  y-6)} 
=  (x-6  +  ar  +  y-6)(4r-6-x-y  +  6) 
=  (2r  +  y-10)(-.y) 
=  -y(2x  +  y-10). 

19.  (2a+6-c)«-(a-26  +  c)«. 

{(2a  +  6-c)  +  (a-26  +  c)}{(2a  +  6-c)-(a-26  +  c)} 
=  (2a  +  6  — c  +  a  — 26  +  c)(2a  +  6  — c  — a  +  26  — c) 
=  (3a-6)(a  +  36-2c) 

20.  (a  +  26-8c)«-(a  +  6c)*. 

{(a  +  26- 3c)  +  (a  +  6c)}{(a  +  26 -8c)  -  (a  +  6c)} 
=  (a  +  2/>  — 3c  +  a  +  5c)(a  +  26  — 3c  — a  — 6c) 
=  (2a  +  26  +  2c)(26-8c) 
=  4(a  +  6  +  c)(6-4c). 

Exercise  32.    Page  92. 

Resolre  into  factors : 

1.  a2  +  2o6  +  62-4ca. 

a«  +  2a6  +  6a-4ca=(a«  +  2a6  +  6«)-4c« 

=  (a  +  6)«-4ca 
=  (a  +  6  +  2c)(a  +  6  -  2c). 

2.  *«- 2xy  +  y«  — 9a«. 

x»  — 2xy  +  y«  — 9aa=  (x*  — 2xy +  y*)  —  9a« 

=  (x-y)«-9a« 
=  (x-y  +  8a)(x-y-3a). 

3.  6«  — x»  +  4ax  — 4aa. 

6a-x«  +  4ax-4a«  =  62-(x«-4ax  +  4a«) 

=  ft2-(x-2a)« 
=  (64.0;- 2a)(6  — x  +  2a). 

4.  4a«+4a6  +  6«— x». 

4aa  +  4a6  +  6a-xa=(4a«  +  4a6  +  6«)-x« 

=  (2a+6)«-j:« 
=  (2a+6  +  x)(2a  +  6  — x). 
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6.  a«  — x*  — y«  — 2a:y. 

a«-a:3 - y« -2xy  =  a«- (a:^  +  2a:y  +  y«) 

=  (a  +  x  +  y)(a  — X  — y). 

l«a«-2a6-62=l-(aa  +  2a6  +  62) 

=  l-(a+6)a 

=  (l  +  a  +  6)(l-a-6). 

7.  a«  +  6"  +  2a6-16a26». 

o^  +  fc2  +  2 a6  -  16a26a  =  (a2  +  2a6  +  62)  -  I6a2fta 

=  (a  +  6)2-16a262 

=  (a  +  6  +  4a6)(a  +  6  — 4a6). 

8.  4aa-9aa  +  6a-l. 

4a2-9a«+6a-l  =  4a«-(9a2-6a  +  l) 

=  4a2-(3a-l)2 
=  (2a  +  3a-l)(2a-3a  +  l) 
=  (6a-l)(l-a). 

9.  a2  +  62__e2-<f2  — 2a6-2c<f. 

a2+62-c2-d2_2a6-.2crf=(o2-2a6  +  6»)-(c2  +  2crf+rf2) 

=  (o-6)2-(c+<f)« 

10.  x2  +  y2  — 2ary-.2o6  — a2  — 6*. 

x2  + y2-.2ary  —  2a6-.a2  — fi2=  (x2  — 2xy  +  y«)-.  (a«  + 2a6  +  62) 

=  (r-y)2-(a  +  6)2 
=  (ar  — y  +  a+6)(x  — y  — a  — 6). 

11.  9x2-6x+l-o2-4a6-462. 

9a:2_6a.+  i_o2-4a6-462=(9x2-6x+l)-(a2  +  4a6  +  462) 

=  (3x-l)2-(a  +  26)2 

=  (3x-l  +  a  +  26)(3x-l-a-26). 

12.  a2^2a6  —  x2  — 6xy  — 9y2  +  62. 

o2  +  2a6-  x2- 6xy  -9y2  +  62=  (o2  +  2a6  +  62)  -  (ar2  +  6xy  +  9y2) 

=  (a  +  6)2-(x+3y)2 
=  (a  +  6  +  x  +  3y)(a  +  6-x-3y> 
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13.  a^-2a:+l-6a+26y-.y«. 

=  (x-l  +  6-y)(*-l-6+y). 

14.  9-6r  +  a«-.a«-8a6-166«. 

9-6x  +  jr:a-a2-8a6-166a=(9-6x  +  a^-(a«  +  8(i6  +  166») 

-(3-x)«-(a  +  46)« 
=  (3*x  +  o  +  46)(3-.x-a-46). 

15.  4  — 4x  +  x«  — 4a  — l-.4a«. 

4-4x+x«-4a-l-.4a«=(4-4x  +  x«)-.(l  +  4a  +  4a«) 

=  (2-x)«-(l  +  2a)« 
=  (2-x+l  +  2a)(2-x-l-2a) 
=  (3-x  +  2a)(l-x-2a). 

16.  a*-a«-9  +  6*  +  6a-2aW 

a4-aa-9  +  ft*  +  6a-2aa6a=(a*-2a«6«  +  M)-(a«-6a+9) 

=  (a«  -  62)2  _  (a  -  3)2 
=  (a«-6«  +  a-3)(a«-6a-a  +  3). 

Exercise  33.    Page  93. 
Resolre  into  factors : 

1.  x*  +  xay«  +  y*. 

«*  +  «*y*  +  y*  =  («*  +  2  x«y«  +  y*)  -  x«y« 

=  (*«  +  y*  +  ary)(*«  +  y*-*y) 

=  (a:*  +  xy  +  y2)(x3  -  xy  +  y«). 

2.  x*  +  x»  +  l. 

x*  +  x«  +  l=(x*  +  2x«  +  l)-** 

=  (X«+1)2-X« 

=  (x2+l  +  x)(xa+l-x) 
=  (xa  +  3:+l)(x3-x+l). 

3.  9a*-15a«  +  l. 

9a*-15a2+l=(9a*-6a«  +  l)-9a« 
=  (3a2-l)2-9a« 
=  (3aa  -  1  +  3a)(3a«-  1  -  3a) 
=  (3aa  +  3a-lX3a«-3a-l). 
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4.  16a*-17aa+l. 

16a*-17aa+l=(16a*-8a«+l)-9a« 

=  (4aa-l)2-9aa 
=  (4aa-l  +  3a)(4a«-l-3a) 
=  (4a2  +  3a-l)(4aa-3a-.l). 

6.  4a*-13aa+l. 

4a*-13a«+l=(4a*-4a2+l)-.9aa 
=  (2aa-l)2-9aa 
=  (2a2-l  +  9a)(2a«-l-9a) 
=  (2a2  +  9a-l)(2aa-9a-l). 

a  9a«  +  26a%>  +  26M. 

9a*  +  26a«6a  +  266*  =  (9a*  +  30a262  +  256*)-4a«6a 

=  (3aa  +  562)2_4a262 
=  (3oa  +  562  +  2a6)(3a«  +  562  -  2a6) 
=  (3a2  +  2a6  +  562)(3aa-2a6+662). 

7.  4a:*-21a:«ya  +  9y*. 

4z*  -  21  jpa^a  +  9y*  =  4:r*  - 12  ar^y^  +  9y*  -  9ar3ya 

=  (2x2-3y2)2-9a:2y« 
=  (2a:2-3y2  +  3ry)(2ar2-3y2«3j.y) 
=  (2a:2  +  3a:y-3y2)(2a:a-3a:y-3y2). 

8.  4a*-29a«c«  +  26c*. 

4a*  -  29a2ca  +  25c*  =  (4a*  -  20a2c2  +  25c*)  -  9a«c* 

=  (2a2-5c2)2-.9a2c2 
=:(2a2-5c2  +  3ac)(2a2-5c2-8ac) 
=  (2a2  +  3ac  — 5c2)(2a2  — 3ac-.5c2). 

9.  4a*  +  l6a«c2+25c*. 

4a*  +  16a2c2  +  25c*=(4a*  +  20a^+25c*)-4a«c* 

=  (2a2  +  5c2)2-4a2ca 

=  (2a2+5c2  +  2ac)(2a2  +  5c2  — 2ac) 
=  (2  a2  +  2ac  +  5c2)(2a2  —  2ac  +  5c2). 

10.  25a:*  +  31ar2y2  +  16y*. 

25a:*  +  31a:2y2  +  le^  =  (25:r*  +  40ar2y2  +  16y*)  -  9a:2y2 

=  C5z2  +  4y2)2-9x2y2 
=  (6a^  +  4y2  +  3xy)(5a:2  +  4y2-3ry) 
=  (5ar9  +  3jry  +  4y2)(5a?2-8xy  +  4y2). 
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Exercise  34.    Page  95. 

ReBolye  into  factors : 

1.  *«  +  8x+16.  14.  a«  +  4x-6. 
(r+3)(x+5).  (x-l)(x+6). 

2.  x«-8x+15.  16.  x«-4x-6. 

(x-8)(x-5).  (x+l)(x-6). 

3.  xa+2x-15.  16.  x«+9x+18. 
(x-.3)(x+6).  (*+3)(x  +  6). 

4.  x3-8x-10.  17.  x«-9x  +  18. 
(x-6)(x  +  2).  (x-3)(x-6). 

6.  xa  +  5ax  +  6a«.  18.  x«  +  3x-18. 
(x  +  2a)(x  +  8a).  (j:-3)(x  +  6). 

6.  x*  — 5ax  +  6a«.  19.  x«  — 3x— 18. 
(x-.2a)(x-3a).  (x  +  3)(x-6). 

7.  x»-2x-16.  aO.  x«  +  9x  +  8. 

(x  +  3)(x-  5).  (x  +  l)(x  +  8). 

8.  xa  +  6x  +  6.  21.  x«-9x  +  8. 

(x  +  2)(x  +  3).  (x-l)(x-8). 

9.  x3-5x  +  6.  22.  xa+7x-8. 
(x-2)(x-8).  (x-l)(x  +  8). 

10.  x«  +  x-6.  23.  xa-.7x-8. 
(x-2)(x  +  8).  (x+l)(x-8). 

11.  jfi^x-'Q.  24.  xa  +  7x+10. 
(x  +  2)(x-8).  (x  +  2)(x+5). 

12.  x3  +  6x  +  6.  26.  x3-7x+10. 
(x+l)(x  +  6).  (x-2)(x-5). 

13.  x3-6x+5.  26.  xa  +  3x-10. 
(x-l)(x-5).  (x-2)(x+6). 
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27.  x3  — 6ar  — 60a«. 
(z  +  6a)(r— 10a). 

28.  xV-3a:y-4. 
(xy+l)(:ry-4). 

29.  aa-Soar  — 64a:«. 
(a  +  6ar)(a  — 9x). 

30.  a«  — a»c  — 2ca. 
(a»  +  c)(a«-2c). 

31.  ys  -  28  y«+ 18723. 
(y-llz)(y-17z). 

32.  x^  +  ax^6a^, 

(or  — 2a)(a:  +  3a). 

33.  ar^  — aar  — 6aa. 

(x  +  2a)(x  — 3a). 

34.  ar2  +  6a:y  +  4y2. 
(a:  +  y)(ar  +  4y). 

35.  a^«-3a:jr-4ya. 
(ar  +  y)(ar-4y). 

36.  ar2_5jry  +  4y2. 
(x-y)(a:-4y). 

37.  a^  +  Sxy-^y^. 
(x-y)(ar  +  4y). 

38.  ar2  — 3x^  —  4^2. 
(ar  +  i/)(ar-43^). 

39.  a2-7a6  +  1062. 
(a-26)(a-56). 

40.  a2a:2«.3fl[a:  — 54. 
(aa:  +  6)(ax  — 9). 

41.  ar2_7^_44. 

(a:  +  4)(a:-ll). 


42.  ar«  +  x-132. 
(x-ll)(x+12). 

43.  x«  — 15x  +  50. 
(x-5)(a:-10). 

44.  a2.23a  +  120. 
(a -8)  (a -15). 

46.  a3+17a-390. 
(a -13)  (a +  30). 

46.  ca  +  25c-160. 
(c-6)(c  +  30). 

47.  c2-58c  +  67. 
(c-l)(c-57). 

48.  a*-lla2Z,3^3Q56^ 

(a2-568)(a2-6ft8). 

49.  22  +  92y  +  20y2. 
(«  +  4y)(«  +  6i^). 

60.  x^y^+l9xyz-\-4S:^. 
(ary  +  32)(ary  +  162). 

61.  a262»i3a6c  +  22c2. 
(a6-2c)(a6-llc). 

52.  a2-16a6-366«. 
(a  +  26)(a-186). 

63.  a:2+17xy  +  30y2. 
(x  +  2y)(a:+15y). 

64.  a:2  — 7a:y  — 18y2. 
(a:  +  2y)(x-9y). 

65.  C2  +  C-20. 

(c  +  4)(c-5). 

66.  a2+16a6-26062. 
(a-106)(a  +  266). 


TBACHEBS'  EDITION.  83 

57.  y2-6y2-8422.  69.  18-ajt-*s»  = -.(:r«+3x-18). 

(y  +  7«)(y-122).  -(x-3)(*  +  6). 

68.   a:a-lla:-162.  60.  33+8x-«a  = -(a«-8*-83). 

(x  +  8)(x  -  19).  -  (x  +  3)(x - 11). 

61.   78-7x-x«. 

-  (x«+ 7x-78)  =  -  (x-6)(x  + 18). 

Exercise  35.    Page  98. 

ResoWe  into  factors : 

1.  2x2+5x  +  3.  11.   18x«  +  9x-2. 
(2x  +  3)(x+l).  (3x  +  2)(6x-l). 

2.  3x2-x-2.  12.  24xa-14xy-6y«. 
(3x  +  2)(x-l).  (4x  +  y)(6x-6y). 

3.  5x3-8x+3.  13.  24xa-38xy+16y*. 
(5x-3)(x-l).  (4x-3y)(6x-6y). 

4.  24x«-2xy-15ya.  14.   16x3-26xy  +  8y«. 
(4x  +  3y)(6x-6y).  (3x-4y)(6x- 


5.  36x3-19xy  — 6y«.  16.  9xa  +  6xy-8y«. 
(4x-3y)(9x  +  2y).  (3x-2y)(3x  +  4y). 

6.  15x«+ 19 xy  +  6ya.  16.  Ox*  — xy-35y2. 
(3x  +  2y)(5x  +  3y).  (2x-6y)(3x+ 7y). 

7.  6xa+7x  +  2.  17.  10x«-21xy- 10y«. 
(2x+l)(3x  +  2).  (2x— 5y)(6x  +  2y). 

8.  6x3-x-2.  18.  14xa-55xy  +  21y2. 
(2x+l)(3x-2).  (2x-7y)(7x-3y). 

9.  15x2+ 14x- 8.  19.  6x«-23xy  +  20ya. 
(3x  +  4)(5x-2).  (2x-6y)(3x*4y). 

10.  8x3-10x+3.  20.  6x2  +  36xy-6ya. 
(2x-l)(4x-3).  (6x-y)(x  +  6y). 
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Exercise  36.    Page  100. 


ResoWe  into  factors : 

1.  a«+86». 

(a  +  26)(o«-2a6  +  46«). 

2.  cfl^27cfi. 

3.  a»  +  64. 

(a  +  4)(a«-4a  +  16). 

4.  125a»  +  l. 
(5a+l)(26aa-6a  +  l). 

6.  27:c»/-l. 

(3a:y-l)(9a:ay«+8a:y  +  l). 

6.  a»  +  276». 

(a  +  S6)(aa-8a6  +  96«). 

7.  a:»y»-64. 
(ary-4)(a:3ya  +  4j:y  +  i6). 


8.  64a«+125&*. 
(4aa+56)(16a*-20a«6  +  2562), 

9.  216a«-6». 

(6aa-  6)(36  a*  +  6a«6  + 1^). 

10.  64a»-27ft8. 
(4a-36)(16aa+12a6  +  962). 

11.  343 -:c». 

(7-a:)(49  +  7x  +  «a). 

12.  a86»  +  343. 

(a6  +  7)(a262.7a6  +  49). 

13.  8a»-6». 
(2a-62)(4a2  +  2a62+64). 

14.  216m»  +  n«. 

(6  TO  +  n2)  (36  iii2  -  6  i»w«  +  n*). 


16.   (a  +  6)«-l. 

{(a  +  6)  -  l}{(a  +  6)2  +  («  +  6)  +  1} 

=  (o  +  6-l)(aa  +  2aA  +  62  +  o  +  6  +  l). 


16.   (a -6)8  +  1. 

{(a-6)  +  lK(a-6)2 
=  (a-6+l)(a«. 


.(a-6)  +  l} 


17.  (2ar  +  y)»-(^-y)». 

{(2a:  +  y)-(a:-y)}{(2ar  +  y)2+(2ar  +  y)(ar-y)  +  (ar-y)«} 
=  (2  ar+y-ar+y )  (4  a:2+4  :py  +  y2  +  2  a:2  _  a;y  .  ys  + -pa  _  2  xy  +  y2) 
=  (a:  +  2y)(7a:2  +  a.y  +  y2). 

18.  l-(a-6)«. 

(l«(a-6)}{l  +  (a-6)  +  (a-6)2} 

=  (l-a  +  6)(l  +  a-6  +  aa-2a6  +  62). 
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19.  8a:»-(x-.y)». 

{2x-(x-y)K4a:a  +  2x(x-.y)  +  (x-.y)«} 

=  (2x-x  +  y)(4a:3  +  2xa-2xy  +  x«-2xy  +  y«) 
=  (*  +  y)(7«*-4xy  +  y*). 

20.  8(x  +  y)'  +  «*. 

{2(x  +  y)  +  «}{4(x  +  y)i  -  2(x  +  y>  +  ^ 

=  (2x  +  2y  +  z}(4x>  +  8xy  +  4y*  — 2xs'2ys  +  s')* 

21.  729y«-64z«. 
(9y^4«)(81y«  +  36yz+16*«). 

22.  (a  +  6)»  -  (a  -  6)». 

{(a  +  6)  -  (a  -  6)}{(a  +  6)»  +  (a  +  6)(a  -  6)  +  (a  -  6)*} 

=  (a  +  6  — a  +  6)(a«  +  2o6  +  6«  +  aa  — 6«  +  a«  — 2a^  +  4«) 
=  26(3aa+6«). 

23.  729a«  +  216A 

(9  a« +6  c^)  (81  a*  -  64  a«ca  +  36  c*). 

24.  x»y»-612««. 

(xy  -  8z)(x3y«  +  8  xy«  +  64««). 

Exercise  37.    Page  103. 
Besolre  into  factors : 

1.  a" -9a. 

a«  —  9a  =  a(a  +  3)(a  —  3). 

2.  x«y«-4xy*-3x«y». 

xay2  -  4xy*  -  3x«y»  =  xy«(x  -  4ya  -  3xy). 

a   x»  +  x«  +  x  +  l. 

x»  +  x«+x+l  =  (x«  +  x3)+(x+l) 

=  *«(x  +  l)  +  (x+l) 
=  (xa+l)(x+l). 

4.  x»  — 2y  +  2x  — xy. 

xa-2y  +  2x-xy=(x«-xy)  +  (2x-2y) 

=  x(x-y)  +  2(x-y) 
=  (x  +  2)(x-y). 
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6.   32*  +  2j2_9jc«.6. 

3ar«  +  2ar2-9T-6=(3a:«  +  2a^)-(9a:  +  6) 

=  ar=i(3ar  +  2)-3(3a:  +  2) 
=  (a^»-3)(3ar+2). 

6.  ara-14a:  +  49. 

a:3  -  14a:  +  49  =  (ar-7)(a:- 7). 

7.  36ar9-.49ya 

36a:2_49ya=(6a:+7y)(6a._7y). 

8.  a:*-y*. 

9.  (a:-y)»-6». 
10.   a:»  +  y*. 


11.  a:«-y». 


ar«  +  y8  =  (a:  +  y)(a:2  _  a-y  +  y2). 

=  (^+y)  C^-ary+y2)  (a:-y)  (a:2+a.y+y2). 


12.  a:*  +  y*. 

a:«  +  y«  =  (ar3  +  y2)  (^4  «.  a4Jy2  +  ^). 

13.  ar3-(a-6)2. 
[ar+(a-6)][a:-(a-6)]  =  (x  +  a-6)(x-.a  +  6). 

14.  fn2  +  2mn  +  n2— 1. 

»i2  +  2mn  +  n2-l=  (m  +  n)2  — 1 

=  («  +  «  + l)(m  +  n-l). 

15.  a2  — (TO  +  n)2. 

a2  —  (m  +  n)2  =  (a  +  TO  +  n)(a  —  m  —  n). 

16.  a:2-lla:+18. 

a:2-lla:+18=(ar-2)(x-9). 

17.  a:2+4a:-45. 

a:2  +  4a:-45=(a?-6)(a:  +  9). 

18.  ar2+13x  +  36. 

ar2  +  13a:  +  36  =  (ar  +  4)(x  +  9). 

19.  a:2-13a--48. 

a:a-13a:-48=(a:  +  3)(ar-16). 
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20.  a:a  +  9x  — 36. 

aa  +  9*-36=(x-3)(*+12). 

21.  10i«+x-21. 

10*«+x-21=(2x  +  3)(6x-7). 


22.  6xa-x-.12. 


6x3-x-12=(2x-8)(3x  +  4). 


23.  12x3-x-l. 

12x«-x-l=(3x-l)(4x+l). 

24.  12xa-.x-.20. 

12xa-x-20=(3x-4)(4x  +  6). 

25.  0a3+12a  +  4. 

9a^  +  12a  +  4  =  (3a  +  2)(3a  +  2). 


26.  a2-6a-c«  +  26c. 

oa-.6a-ca  +  26c 


27.  x*  +  x«^«  +  y*. 


a«-.(6«-26c  +  c«) 
a2  -  (6  -  c)a 

(a  +  6  — c)(a  — 6  +  c). 


x*  +  2x«y«  +  ^-x«y« 

(:t«  +  xy  +  y«)(xa-xy  +  ya;. 


28.  ««-6«-40. 


29.  x*  — 7x  — 60. 


a««.6«-40  =  (*  +  4)(«-10). 


xa-7x-60=(x+5)(x-12). 

30.  a3-.19a  +  84. 

a«-19a  +  84=(a-7)(a-12). 


31.  xS  +  2ax  +  36x+6a&. 

x3  +  2ax  +  36x  +  6a& 


(x*  +  2ax)  +  (36x  +  6a6) 
x(x  +  2a)  +  86(x  +  2a) 
(x  +  36)(x  +  2a). 
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32.  ar«+Jii«  — n«  — 2iiia:. 

=r  (Z  —  Hi)*  —  ft* 

=  (x  —  m  +  fi)  (x  —  Jii  —  fi), 

33.  4x«-x«. 

4x*-x«  =  xa(4x«-l)  =  x«(2x+l)(2x-l). 

34.  xM  +  y". 

xM  +  y»  =  (a^)»  +  (y*)»  =  (x«  +  y*)  (x«  -  x*y*  +  y«). 

36.  9x*  +  21x3y«  +  25^. 

9x*  +  21x2^2  +  26y*  =  (9x*  +  80x3ya  +  25j^)  -9xV 

=  (3x3+5y2)2_9a:2^2 

=  (3x2  +  6ya  +  3xy)(3x3  +  5ya-3a:y) 

=  (3xa  +  3xy  +  5ya)(3x3-3xy  +  6j(^). 

36.  i«-4  +  y*  +  2xy. 

x»  — 4  +  y«  +  2xy  =  x*  +  2xy  +  y^  — 4 

=  (a:  +  y  +  2)(x  +  y-2). 

37.  2xa  +  3xy  — 2ya. 

2xa  +  3xy-2y2=(2x-y)(x  +  2y). 

38.  2a^-7a  +  6. 

2a2-7a  +  6=(2a-3)(a-2). 

39.  x*-7xa  +  l. 

ap4-7:r«+ 1  =  (x*  +  2x8+ 1) -9x« 
=  (3:^+1)2-9x8 
=  (ar3+l  +  8x)(x«  +  l-3x)    * 
=  (x3+3x+l)(xa-3x+l). 

40.  l-o8-62-2(i6. 

l-o«-62-2aA=l-(aa  +  2a6  +  68) 

=  l-(a  +  6)8 
=  (l  +  a  +  6)(l-o-6). 

41.  8x*-6x«  +  9xa. 

3x4-6x«  +  9x3  =  8xa(x3-2x  +  8). 
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42.  x»  — 5a:3_2ar+10. 

a:8«.5^_2x  +  10=(a:»-6aj»)-(2x-10) 

=  a:3(r-6)-2(ar-6) 

43.  X*  +  ox  —  6x  —  o6. 

23  ^  ox  .  ^  .  a6  =  (x*  +  ax)  —  (&x  +  a6) 

=  x(x  +  a)  —  6(x  +  a) 
=  (x-6)(x  +  a). 

44.  2x3  — 8xy  +  4ax'6ay. 

2x2-8xy  +  4ax-6ay=(2x«-8xy)  +  (4ax-6ay) 

=  x(2x  — 8y)  +  2a(2x-3y) 
r=(x  +  2a)(2x-8y). 

45.  ox*  +  6x*-— ox  —  6. 

a3t^  +  b3^'^ax~'h=  (ax*  +  6x»)  —  (ax  +  6) 

=  x»(ax  +  6)  — (ax  +  6) 
=  (x»-l)(ax+6) 
=  (x-l)(x3  +  x+l)(ax  +  6). 

46.  a»+6»  +  a  +  6. 

a4  +  6«  +  o  +  6=(a»  +  6»)  +  (a  +  6) 

=  (a  +  ft)  (a2  -  aft  +  62)  +  (a  +  6) 
=  (a  +  ft)(a2-aft  +  ft*+l). 

47.  a8-ft«  +  a-ft. 

o«-ft»  +  a-ft=  (a»-ft»)  +  (a-ft) 

=  (a-ft)(a«  +  aft  +  ft2)  +  (a-ft) 
=  (o-ft)(a«  +  aft  +  ft»+l). 

48.  (x-y)«-2y(x-y). 

•    (a:-y)2-2y(x-y)=(x-y)(x-y-2y) 

=  (^-^)(*-8y). 

49.  l-10xy  +  26x3y«. 

1  - 10  xy  +  26xay2  =  (1  -  5xy)(l  -  6xy). 

50.  a«  — ft*  +  2ftc-A 

aa-ft«  +  2ftc-c2=a«-(ft2-2ftc  +  c^ 

-a2-(ft-c)a 
s=  (a  +  ft  —  c)(a  —  ft  +  c). 


90  SCHOOL   ALGEBRA. 

a^  +  4ya_^2_4a.y_.  (ar»  — 4ary  +  4y2)  — ^a 

=  (x-2y)2-22 

=  (a:-2y  +  2)(x-2y-«). 

62.  aa-462-9c»+126c. 

a2-462-9c3+126c  =  a«-.(462-126c  +  9c«) 

=  a2-.(26-.3c)i 
=  (o  +  2  6  -  3c)(a  -  26  +  3c). 

63.  4a:2  +  9y2_jjj_i2a:y. 

4a:2^.  9ya_^a_  i2a:y  =  (4ar3— 12ary  +  9y«)  — «« 

=  (2a:-3y)a-2a 

=  (2ar-3y  +  «)(2x-3y-2:). 

64.  (a  +  6)2  -  (c  -  c?)a. 

(a  +  6)2  -  (c  -  (/)2  =  (a  +  6  +  c  -  rf)  (a  +  6  -  c  +  rf). 

66.   a*  +  y6. 

^  +  y*  =  (^  +  y)  (**  —  a^y  +  xV  —  ary«  +  y*) . 

66.  32aJJ-c». 

32a:8  „  c»  =  (2  a:  -  c)(16ar*  +  8c:c»  +  4c2:c2  +  2c»ar  +  c*). 

67.  a«  +  64y«. 

a8  +  64 y«  =  (a^  +  4y2)(a*  -  4a2y2  +  16 y*). 

68.  729 -a:6. 

729-a:«  =  3«-a:« 

==  (38  +  x8)  (38  -  a*) 

=  (3  +  x)(32-3a:  +  a:2)(3-x)(32  +  3ar  +  ara) 
=  (3  +  a:)(9-.3a:+  a:2)(3-a:)(9  +  3a>+  a^a). 

69.  x^-y^. 

=  (^  +  y2)(r*  -  ar2y2  +  y<)  (ar2  -  ya)  (^4  +  aja^a  +  ^4) 

=  C^Hy2)  (a:*-x2y2+y4)  (x+y)  (x-y)  (a:3+xy+y2)  (x2-a:y+ya). 

60.   (a  +  6)*-l. 

(a  +  6)*-  1  =  {(a  +  6)2+  l}{(a  +  6)2-1} 

=  (a2  +  2a6  +  62+l)(a  +  6+l)(a  +  6-l) 
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61.  a2-62  +  a-6. 

=  (a  +  6)(a-6)  +  (a-6) 
=  (a  +  6+l)(a-6). 

62.  a«  +  o  +  36  — 96«. 

=  (a  +  36)(a  -  3K)  +  (a  +  86) 
=  (a  +  36)(a-86+l). 

63.  6aa-a-77. 

6aa-a-77=(8a-n)(2a  +  7). 

64.  6c*-15c»-90ca. 

5c*-15c»-.90c«=6c»(c»-8c-18) 

=  6c2(c  +  8)(c-6). 

66.   a«r  — c»a:  +  o*y  — c^y. 

=  (x  +  y)(«»-c2) 

=  (r  +  y)(a  +  c)(a-c). 

66.  16  a:* -81. 

16a:*-81  =  (4a:a  + 9)(4:ra-9) 

=  (4*a  +  9)(2x  +  3)(2x-8). 

67.  a:*  +  x«  +  l. 

:r*  +  aa  +  l=(a:*  +  2ara+l)-a« 
=  (a:3+l)«-a:3 

=  (a:a  +  x+l)(xa-x+l). 

68.  27a*-64a«. 

27x»-64a«=(8x-4a)(9a:2  +  i2ax+16a«). 

69.  a*  +  y«. 
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70.  :r»-y». 


=  (x  -  y)(x3  +  xy  +  y2)(x«  +  x«y«  +  y«). 


71.  a8-266. 


a8-266  =  a8-28 

=  (a*  +  2*)  (a*  -  2*) 

=  (a*  +  2*)(a2  +  22)(a«  -  2«) 

=  (a*  +  2*)(a«  +  2«)(a  +  2)(a  -  2) 

=  (a*  +  16)(a«  +  4)(a  +  2)(a  -  2). 

72.  jrr*  +  16a«xa  +  256a*. 

x*  +  16o2xa  +  266  a*  =  (x*  +  32a«x3  +  256  a*)  -  16a«x« 

=  (x3+16a2)2-16a3x3 
=  (x3  +  16a3  +  4ax)(x3  +  16a8  -  4ax) 
=  (xa  +  4ax+  16a2)(x3--4ax+  16a2). 

73.  l-(x-y)«. 

l-(x-y)»={l-(x-y)Kl+(.r-y)+(x-y)«} 

=  (1  -  X  +  y)(l  +  ar- y  +  a;*- 2xy  +  y2). 

74.  (x  +  y)»  +  (2x-y)8. 

(a:  +  y)«  +  (2x-y)8 

=  {(x  +  y)  +  (2x-y)}{(x  +  y)2-(x  +  y)(2x-y)  +  (2x-y)«} 
=  8  X  (x2  +  2  xy  +  y  3  -  2  x2  —  xy  +  y  2  +  4  x2  —  4  xy  +  y2) 

=  8x(3x2-3xy  +  3y2) 
=  9x(x*  —  xy  +  y*). 

76.  x«-216. 

x«-216  =  x«-6« 

=  (x2)8  -  68 

=  (xa-6)(x*  +  6x«  +  86). 

76.  3xa  +  a:-2. 

3x3  +  x  — 2=(3x-2)(x+l). 

77.  2-3a-2a2. 

2-8a-2a2  =  (2  +  a)(l-2a). 

78.  4-5c-6c2. 

4-.5c-6c2=(4  +  3c)(l-2c). 
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79.  2xy  — i3_ya4.aa. 

=  («+x-y)(«-x  +  y). 

80.  4a*-9a«  +  6a-l. 

4a*-9a8  +  6a-l  =  4o*-(9a«-6a  +  l) 

=  4a*-(3a-l)« 
=  (2a2  +  3a  -  l)(2a«  -  3a  +  1) 
=  (2a«  +  8aTl)(2a-l)(a-l). 

81.  a2-2a6  +  62+12xy-4x«-9y«. 

'a2_2a6  +  62+12xy-4x«-9y«=(aa-2a6+6»)-(4xa-12a:y  +  9y«) 

=  (a-6)2-(2x-3y)« 
=  (a-6  +  2x-8y)(a-6-2x  +  8y). 

82.  2x2-4xy  +  2y»  +  2ax-2ay. 

2  x2  -  4xy  +  2ya  +  2ax  -  2ay  =  2x8  —  4xy  +  2  y«  +  2ax  +  2ay 

=  2(xa-2xy  +  y*)  +  2a(x-y) 
=  2(T-y)(x-y)  +  2a(x-y) 
=  2(x-y  +  a)(x-y). 

83.  (a  +  6)»-l-o6(«  +  6+l). 

(a  +  6)2  -  1  -  ab(^a  +  6  +  1)  =  {(a  +  b)^  -  1}  -  ab(^a  +  6  +  1) 

=  (a  +  6+l)(a  +  6-l)-a6(a  +  6+l) 
=  (a  +  6+  l)(a  +  6  — a6— 1). 

84.  x«-xa  +  3x  +  5. 

x«-x3  +  3x+5=(x8-x3-2x)  +  (5x+5) 

=  x(x2  -  X  —  2)  +  6(x  +  1) 
=  x(x+l)(x-2)  +  5(x+l) 
=  (x+l){x(x-2)  +  6} 
=  (x  +  l)(x2-2x+6). 

85.  6x»-23x«  +  16x-3. 

6x8  -  23x3  +  16x  -  3  =  (6x«  -  23x8  +  7x)  +  (9x  -  3) 

=  x(6x2  -  23x  +  7)  +  3(3x  -  1) 
=  x(3x-l)(2x-.7)  +  3(3x-l) 
=  (3x-l){x(2x-7)  +  3} 
=  (3x-l)(2x2-7x  +  3) 
=  (3x-l)C2x-l)(x-3). 
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86.  ara  +  y«  +  a«-2ary-2a»  +  2y2.     (See  §  103.) 

ar*  +  y^  +  «2-2xy-.  2x2  +  25^* 

=  (ar-y-«)a. 

87.  4a«63-(a8  +  6"^-ca)3. 

4a262-(a3  +  62-c2)a 

=  (2  a6  +  a3  +  62  _  c2)  (2  a6  -  aa  —  62  +  c^) 
=  (a2  +  2a6  +  62  -  c2)(c2  —  a2  +  2ab  -  62) 
=  {(a  +  h)^  -  c2}{c2  -  (a  -  6)2} 
=  (a  +  6  +  c)(o  +  6-c)(c  +  a-6)(c-a  +  6). 

Exercise  38.    Page  107. 

Find  the  H.  C.  F.  of 

1.  120  and  168. 

120  =  2x2x2x3x6 
168  =  2x2x2x3x7 
.-.  the  H.  C.  F.  =  2  x  2  X  2  X  3 
=  24. 

2.  36x8  and  27  X*. 

36  x8  =  2  X  2  X  3  X  3  X  ara-x 
27x*  =  3x3x3xxxxx 
.-.  the  H.  C.  F.  =  3  X  3  X  xxx 
=  9x«. 

3.  42a2x8and60a«x2. 

42aax»  =  2  X  3  x  7  X  aa  Xarxx 
60a8x2  =  2x2x3x6xaaaXxx 
.-.  theH.C.F.  =  2x3xaaXarx 
=  6a2x2. 

4.  36a8x2and28x»y. 

36  a8x2  =  2  X  2  X  3  X  3  X  aaa  X  XX 
28x8y  =2x2x7Xa;xxXy 
theH.C.F.  =  2x2xxx 
=  4x2, 


•  • 
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5.  48a2&8c  and  60  a«c>. 

48a^b>er=2  X2  X2  X2  X8  Xaa  X  M6  Xe 
60  oM  =  2  X  2  X  3  X  6  X  ooa  X  ccc 

••.  the  H.C.  F.  =  2  X  2  X  8  X  aa  X  « 
=  12a^. 

6.  8(a  +  6)«and6(a  +  6)«. 

8(a  +  6)«  =  2x2x2x(a  +  6)X(a  +  6) 

6(a  +  6)»  =  2x3x(ii  +  6)X(a  +  6)x(a  +  6) 
.-.  the  H.  C.  F.  =  2  X  (a  +  6)  X  (o  +  b) 
=  2(a  +  b)*. 

7.  12  a  (x  +  y)a  and  4  6(r  +  y)«. 

12a(x  +  y)a=2x2x3xaX*(«  +  y)X(*  +  y) 
4  6(ar  +  y)»  =  2  X  2  X  (x  +  y)  X  (x  +  y)  X  (x  +  y) 
.-.  the  H.C.F.  =  2x2x  (x  +  y)  X  (x  +  y) 
=  4(x  +  y)«. 

8.  (x  -  iy(x  +  2)«  and  (x  -  3)  (x  +  2)». 

(x-l)»(x  +  2)»=(x-l)(x-l)(x  +  2)(x  +  2) 
(x-3)(x+2)«=(x-3)(x+2)(x  +  2)(x  +  2) 
.-.  the  H.  C.  F.  =  (x  +  2)  (x  +  2) 
=  (x  +  2)3. 

9.  24 a36»(a  +  6)  and  42a»6(a  +  6)3. 

24  a268(a  +  6)  =  2  X  2  X  2  X  3  X  aa  X  W6  X  (a  +  ft) 
42  fl»6(a  +  ft)=»  =  2  X  3  X  7  X  aaa  X  6  X  (a  +  6)  X  (a  +  6) 
.-.  the  H.  C.  F.  =  2  X  3  X  aa  X  6  X  (a  +  6) 
=  6a26(a  +  6). 

10.  x2(x-3)2andx3-3x.  12.  x3-4x  and  x«-6x  +  8. 

x2(x  -  3)2  =  xx(x  -  3)  (x  -  3)  x2-4x  =  x(x-4) 

xa-3x  =  x(x  — 3)  x2-6x  +  8=  (x-2)(x  — 4) 

/.  the  H.  C.  F.  =  x(x  -  3)  .-.  the  H.  C.  F.  =  x  —  4. 
=  x2-3x. 

11.  x2-16andx3  +  4x.  13.  xa-7x+ 12  and  x^- 16. 

x2-.16=(x  +  4)(x-.4)  xa-7x+12=(x-3)(x-4) 

x2-f4.r=x(x  +  4)  r2-16=(x  +  4)(x-4) 

.'.  theH.C.F.  =  x  +  4.  .•.  theH.C.F.  =  x-4, 
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92:a-4y2=(3x  +  2y)(3*-2y) 
12a;3_-py_6y2=(3a.4.2y)(4x-3y) 
.-.  theH.C.F.  =  3af  +  2y. 

16.  a:^  — 7x  — 8andx»+5x  +  4. 

xa-7a:-8=(r+l)(jr-8) 
a:»  +  6ar  +  4=(x+l)(x  +  4) 
.-.  the  H.C.F.  =  ar  +  l. 

16.  x3  +  3xy -10y2  and  ara-2a:y —  36^2. 

aJ»  +  3xy  — 10ya=  (x-2y)(x+5y) 
xa-2xy-36y2=(x+6y)(x-7y) 
.*.  the  H.C F.  =  X  +  6y. 

17.  x4-2x»-24x2and6x«-6x*-180x». 

x4-2x»-24j2  =  x\x  +  4)(x  -  6) 
6x«-6x*-180x»  =  6x8(x+6)(x-.6) 
.-.  the  H.  C.  F.  =  x2(x  -  6). 

18.  x«-3x3yandx»-.27y«. 

x«-3x2y  =  xa(x-3y) 
x«-27y8=(x-3y)(x2  +  3xy  +  9y2) 
.-.  the  H.C.F.  =  x-3y. 

19.  1  +  64x»  and  l-4x+ 16x2. 

l  +  64x«=(l  +  4x)(l-4x+16x3) 
l-4x+  16x3=l-4x+  16x2 
.-.  the  H. C. F.  =  1  - 4x  +  16x2. 

20.  x*-81andx*  +  8x2-9. 

x*-81=(x2  +  9)(x2-9) 

=  (x2+9)(x+3)(x-3) 
a4  +  8x2-9=(x2  +  9)(x2-l) 

=  (x2  +  9)(x+l)(x-l) 
.'.  the  H.  C.  F.  =  x2  +  9. 

21.  x2  +  2x  — 3andxa  +  7x+12. 

x2  +  2x-.3=  (x-l)(x  +  3) 
x2  +  7ar  +  12  =  (x  +  3)(x  +  4) 
.-.  the  H.  C.  F.  =  X  +  3. 
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22.  j:2  — 6x  +  6and  j:3  +  3x-.40. 

2:a-6x+6=(x-l)(af-6) 
jra  +  3x-40=(x-6)(x+8) 
/.  the  H.C.F.  =  x  — 6. 

23.  3a*+16a«6-72a«6»and6fl»-30<i^  +  36a4». 

3a*  +  15a86  -  12a^l^  =  Za\a^  +  6a6  -  246«) 

=  3tt«(a-36)(a  +  86) 
6a»-30a26  +  36oia  =  6a(a«-6a6  +  66*) 

=  6a(a-26)(a-36) 
/.  theH.C.F.=  3a(a-.36) 
=  3aa  — 9a6. 

24.  6xay  — 12xy2  +  6y«  and  3xa^«  + 9x/- 12jf*. 

Qa^y  -  r2xy«  +  6/  =  6y(xa  - 2x^  +  y*) 

=  6y(x-y)(x-.y) 
3xa/+9xy»-12y*  =  3i^2(xa  +  3xy-4y«) 

=  3y2(x-y)(x+4y) 
.-.  theH.C.F.  =  3y(x-y) 
=  3xy  —  3ya. 

25.  1  — 16c*andl  +  c2-12c*. 

l-.16c*=(l  +  4c2)(l-4c2) 

=  (l  +  4c2)(l  +  2c)Cl-2'r> 

1  +  ca-  12  c*  =  (1  -  3c2)(l  +  4c2) 
.-.  theH.C.F.  =  l  +  4c2. 

26.  8xa  +  2x-land6xa+7x  +  2. 

8xa  +  2x-l=(4x-.l)(2x+l) 
6x3+7x  +  2=(3x  +  2)(2x  +  l) 

.-.  theH.C.F.  =  2x+l. 

27.  6x«+a:  — 2andl2x2  — X  — 6. 

6x2  +  x-2=  (3x  +  2)(2x-l) 
12x3-x-6=(3x  +  2)(4x-3) 
/.  theH.C.F.  =  3x  +  2. 

28.  16x»-19x»y  +  6xy2andl0ac*-x»y-3x«y2. 

16x«  -  19xay  +  6xy2  =  x(15x2  -  \^xy  +  6y«) 

=  x(3x-2y)(6x-3y) 
10x*-.x«y-3xV  =  *^(10x»-xy-3y2) 

=  x3(2x  +  y)(5x-.3y) 

/.  the  H. C.  F.  =  x(5x -  3y) 
=  6x2-.3xy. 
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29.   10r»y  +  9a^y2_9jpyaand4xy24.15y»  — 42^»y. 

10x»y  +  9  arV  —  ^*y*  =  a:y(10a^»  +  9xy  -  9y2) 

=  xi^(5x-3y)(2x  +  3y) 
4xy«+16y«-4xay  =  5^(4xy  + 16^2-4x2) 

=  y(6y-2x)(2x  +  3y) 

.-.  the  H. C. F.  =  y(2x  +  3y) 
=  2xy  +  3ya. 

Exercise  39.    Page  115. 

Find  by  diyision  the  H.  C.  F.  of 

1.  4xa  +  3x-10,  4x«  +  7xa-3x-15. 


.-.  the  H.C.F.  =  4x  — 6. 


4x*— 6x 

4j4»  +  7x2-   8x-16 
4x«  +  3.t2-10x 

8x-10 
8x-10 

4x2+    7a:-15 
4x2+    3x— 10 

4x-.   6 


x  +  2 


I  2x«-6xa  +  5x-2,  8x«-23x2+17x-6. 

2x«-6xa  +  6x-2     8x»-23x2+ 17x-6 
«  ^a^^A^  8x»-24x2  +  20x-8 


-2 


.-.  the  H.  C.  F.  =  X 


=  x  — 2. 


x2-   8x  +  2 
x2—   2x 

—  x  +  2 

—  x+2 


4 

2x,  X 


-1 


3.  20x«  +  2x2-18x  +  48,  20x*-17x2  +  48x-3. 


20x«+   2x2-18x  +  48 
20x»  — 30x2  +  30x 

32x2-48x  +  48 
32x2-48x  +  48 


20x4  -.17x2  +  48x-   3 

20x*+    2x»  — 18x2  +  48x 


-   2x«  +  xa 
10 

-   3 

-20x8+10x3 
-20x«-   2x3+18x 

-30 

-48 

6)12x2- 

-18x 

+  18 

-1 


2x2-   3jc+   3 


lOx+16 


.-.  theH  C.F.  =  2x2  — 3x+8. 
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4.  4x«-2xa-.16x-91,  12x«-28xa-37x-42. 


4x»-2xa-16x-91 
4x«-2xa-42x 

13)26  X- 91 
2x-   7 


12x»-28x«-37x-.  42 
12x»-   6xa-48x-273 


11)- 

22x8+11x4-231 

2x8  + 
2x8  + 

*4- 
7x 

21 

— 

6x  + 
6x  + 

21 
21 

.•.  theH.C.F.  =  2x-7. 


5.  12x«  +  4x«+17x-8,24x«-62x«  +  14x-l. 


12x»  +  4x«  +  17x-8 
12x»  +  4x8-      X 

24x«-52x«+14x-l 
24x»+   8xa  +  34x-6 

3)18x-3 
6x-l 

-6)-60x8-20x+6 
12x3+   4x-l 
12x8-   2x 

6x-l 
6x-l 

.-.  theH.C.F.  =  6x-l, 


8 


— 2x,— X  — 8 


2 


x,2x  +  l 


6.  2x«  +  5x8-2x+3,  3x«+2x8-17x+12. 


2x«+    6x8-   2x+     3 

n 

22x8  + 66x8 -.22x+    33 
22x»  +  66x8-30x 

—      x8+    8x+    33 
11 

-llx8  +  88x  +  363 
-llx8-28x+    16 

116ni6x  +  348 
x+     3 

/.  theH.C.F.  =  x  +  3. 


3x»+   2x8-17x+12 
2 


6x«+    4x8- 
6x«+16x»- 

.34x 
■   6x 

+  24 
+    9 

-11x8- 

-11x8- 

■28x 
-33x 

4-16 

6x+16 
6x+16 


3 

—  2x  +  l 


-llx+6 


1 
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7.  8a:*-6x«-x2+15x-25,  4x8  +  7x2-3x-16. 


4x«  +  7x2-   3x-15 
4x8+3x2-10x 

4x2+    Tx-lb 
4x2+    Sx— 10 

4x—    6 


8x4  —   6x8—      j:2+15x—   25 
8x*+  14x8—   6x2 -30x 


—  20x8+    6x2  +  45x  — 
-20x8-35x2+  15x  + 


25 
75- 


10)40x2  + 30  X-  KK) 
4x2+  Sx—  10 
4x2—    5x 


/.  theH.C.r.  =  4x-5. 

8.  4x«-4x2-5x  +  3,  10.t2-19x  +  6. 

10x2-19x  +  6 
10x2- I5x 


8x-    10 
8x-    10 


2x  — 5 


x+1 

x  +  2 


—  4x  +  6 

—  4x  +  6 


tlieH.C.F.  =  2x-3. 


4x8-   4a:2_ 
5 


5x+    3 


20x8-20x2-   25X+15 
20x8-38x2+    12x 

18x2-   37X+15 
5 

90x2-185x+75 
90x2-171x+54 

-7)-    14x+21 
2x-   3 


2x 


+  9 


5x-2 


9.  6x*-13x8  +  3x2  +  2x,  6x*-10x8  +  4x2-6x  +  4. 
Bemoye  the  factor  x  from  the  first  expression.     Then, 


6x8—    13x2+     3ar  + 
15 


90x8- 
90x8- 

-195x2  + 
-114x2  + 

45x  + 
36  X 

30 

3)- 

-   81x2  + 

9x  + 

30 

.   27x2  + 
5 

3x  + 

10 

- 

•  135x2+    i5x  + 
-135x2+ 171 X- 

50 
54 

-52)- 

156X+104 

3x-     2 
then.C.F.=:3x  — 2. 


6x*  — 10x8+   4x2—   6x  +  4 
6x*-13x8+    3x2+    2x 


3x8  + 
2 

X2- 

8x 

+  4 

6x8  + 
6x8- 

2x2- 
13x2  + 

16  X 
3x 

+  8 
+  2 

15x2- 
15x2- 

19  X 
10  X 

+  6 

— 

9x 
9x 

+  6 
+  6 

+  1 


6x  — 9 


5x-3 
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10.  2**-3*«  +  2*a-2*-3,  4**  +  3*»  +  4*-3. 

4**  +3*2  +  4x  — 8 


2**-   3*»+    2*2-  2*-  3 
3 


6ar* 
6** 

-   9*«  + 

6*2- 
8*2  + 

6*- 
3* 

9 

-   8*»- 
3 

2*2- 

9*- 

9 

-24*»- 
-24*»  + 

6*2- 

4*2- 

27*- 
32*- 

27 

12 

-5)- 

10j^  + 

6*- 

15 

2*2—      *+    3 
.-.  theH.C.F.  =  2*2-*  +  3. 


4**-6*«  +  4*«-4t-6 

6*8-    *24.8*  +  3 
6*«  — 3*^  +  9* 

2*2—    *  +  3 
2*2-    *  +  8 


2 

*-4 

3*+l 


11.  3ar*-*'-2*2  +  2*-8,  6*«+13*2  +  3*  +  20. 


6*»+13*2  +  3*  +  20 
6*»—   2*2+8* 

6)16*2- 6* +  20 
3*2—  *+  4 
3*2—    *+    4 


3*4-      *•-  2*2+   2*-     8 
2 

6**-   2*»-   4*2+    4*-   16 
6**+lS*»+    3*2  +  20* 

-16*»-   7*2-16*-   16 
2 

-30*«-14*2-32*-   32 
-30*«-66*2-16*-100 

17)61*2-17*+    68 
3a4—      x+     4 


-6 


2*+l 


/.  tlieH.C.F.  =  3*2-*  +  4. 


12.  3*«  +  2**  +  *2,  3**  +  2*«-3*2  +  2*  — 1. 
Beiuoye  the  factor  *2  from  the  first  expression.    Then, 


3*»  +  2*2        +1 
3** —    *2+  * 

3a-2-x+l 
3a:2-a:+l 


3**  +  2*«--3*2+2*-l 
3**  +  2r«  +    * 


-3*2+    *— 1 


—  * 


-1 


.'.  the  H.  C.F.  =  3*2  -  *  +  1. 
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13.  6a:6 - 9a:*  +  11  a:®  +  6x2 _i0a-,4x«+10a:*+ 10x8  +  4x2  + 60 ar. 

Bemoye  the  factor  x  from  the  first  expression,  and  2x  from  the  sec- 
ond expression.    These  factors  have  x  iii  common.    Then, 


2x*+   5x»+   6x2+   2x+    30 
3 


90 


-4)- 

-24x8-   4x2 

_ 

100 

6x«+      x2 
6x«-   9x2 

+  15x 

+ 

26 

6)10x2 

-15x 

+ 

26 

6x*  + 16x8+ 16x2+    Qx^ 
6x*+      x*  +26x 

14x8+16x2-19x+    90 
3 

42x8  +  46x2-67x  +  270 
42x«+   7x2  +175 

19)38x2- 67  X-  96 
2x2-  33.4.  5 
2x2-   3jp+     5 


.*.  the  H. C. F.  =  x(2x2 - 3x  +  6)  =  2x«  —  3x3  +  5^^. 


6x*-   9x8+11x2+    6x-   10 
6x*+16x8+16x2+    6x+    90 


2x2—   3x+      6 


x+7 
3x 


14.  2xfi-llx2-9,  4x6+11x4  +  81. 


2x6         _ii:p2  _9 

2x6+4x8  +18  X 

-4x8-11  x2-18x-9 
-4x8-  8x2-12x 

-  3x2-  6a._9 

—  3x2-  6x-9 


4x6+llx* 


+  81 


4x6 

-  22x2            _  18 

ll)llx* 

+  22x2            +  99 

X* 

4 

+    2x2            +9 

4x*           +     8x2            +  36 
4x*+llx8+  18x2+     9.^ 

-11x8-  i0a:2-    9x+  36 
4 

-44x8-  40x2      36a:+144 
-44x8-121x2-198x-  99 

81)81  x2+162x+243 

/.  theH.C.F.  =  x2  +  2x  +  3. 


x2+    2x+    3 


2x 


—  X 


+  11 


— 4x— 3 
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15.  ap*-4x8+10xa-12x  +  9,  jr*  +  2*«  +  9. 


X*  +2x3 

:t4_2x«+3x2 


+  9 


2x«—    x2  +9 

2x»  — 4x2  +  6x 


3x»  — 6x  +  9 
3x«— 6x+9 


x*-4x»+10xa-12x  +  9 
X*  +    2x«  +9 

-4x)-4x»+   8x»-12x 
jp*—  2x  +   3 


x>  +  2x  +  3 


/.  theH.C.F.  =  x3-2x  +  8. 


16.  2x»-3x3-16x  +  24,  4x»  +  2x*-28x«-16x«-82*. 


2x»-3xa-16x  +  24 
2x»  -16x 


-3x8 
-3x3 


+  24 
+  24 


2x)4x^  +  2x*-28x«-16x«--32x 
2x*+    x»-14x2-   8x  -16 
2x4 -3x»- 16x8 +  24x 

4x«+    2x«-32x  -16 
4x»-   6x3- 32x  +48 


8)8x3 


-64 


-   8 


x  +  2 


2x-3 


.'.  theH.C.F.  =  x3-8. 


17.  x*-x»-14x3  +  x  +  l,  «» 

X* —       X*— 14x3+        x+1        X*' 

x« 

2x*-  2x»-28x3+   2x  +  2 
2x*—   9x«+   2x2+      X 

7x8-30x3+      x  +  2 
2 


14x8-60x2+   2x  +  4 
14x8-63x2+ 14x  + 7 

3)3x3-.12x-3 
x3-  4x-l 

••.  theH.C.F.  =  x2-4x-l. 


—  4x*  — x»  — 2x3  +  8x+2. 

-4x*—     x8-  2x3+  8x+2 

-  x*- 14x»+      x3+      T 


-3x*+13x8-  3x3  + 
-3x*+  3x»+42x3- 

7x 
3x 

+  2 
-3 

6)10x8- 

46x2+ lOx 

+  6 

2x8- 
2x«- 

9x2  + 
8x3- 

2x 
2x 

+  1 

— 

X2  + 

4x 
4x 

-1 
-1 

-3 


x  +  7 
2x-l 
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18.  6x» -140x3  + 6a2x  — 

2)6a:»-14arg+  6a%-  4a« 
3x8-  70^.2+  Sa^x-  2a» 
2 

6x«--14ax2+  6a2x—  4o« 
6x8—  Ooj^a—  6a2x 

—  6ax3+12a3x—  4a8 
2 

— 10axa+24a3x-  8o8 
-10axa+15a2x+10a» 

9og)9ogx~18/|8 
X—  2a 


.•.  theH.C.F.  =  x  — 2a. 


4a»,  X*  — ox«  — aM  — a«x  — 2a* 

ar*—  ax»—    a^x*—    a«x—  2a* 
3 

3x*-3ax8-  3a2x3-  3a»x-  6a* 
Sj^—7aa*-\-  3a2xa—  2a8x 

a)4ax»—  Qd^x^—  o'x-  6a* 
4x«  -  6ax«»  -  a^x-  6a8 
3 

.18a» 
.  8a8 


12x»  -ISax*  -  3a2x- 
12x»  -28ax3  +12o2t- 


6a)10flxa-16a3x-10o8 
2x2    _  3aj.  _  2a2 

2x«    —  4ax 


ox 
ax 


2a2 
2a2 


19.  2a*-2a»-3a2-2a,  3a*-a«-2a2-16a. 
Renioye  the  factor  a  from  each  expression.    Then, 


2a«—   2a2—   3a-- 
2 


2 


4a< 
4a8 

—   4a2—   6a 
+    5a2  — 26a 

-     4 

—   9a2  +  20a 
4 

-     4 

—  36«2  +  80a 
-36a2-45a 

-   16 

+  234 

126) 126  a 

-250 

a—     2 
/.  theH.C.F.  =  a(a-2). 


3a»—    a2—   2a-16 
2 

6a»-2a2-   4a -32 
6a«  — 6a2—   9a—   6 

4a2+    5a -26 
4a2-   8a 

13a -26 
13a -26 


+4 


3x-5a 

2x+a 


a-9 
4a +13 


20.  2x8+7ax2  +  4a2x  — 3a8,  4x«+ 9ax2  — 2a2x^a8. 


2x»  +  7ax2  +  4a2x  — 3a« 
2x8  +  4ax2  — 2a2x 

3ax2  +  6a2x  — 3a8 
3ax2  +  6a2x  — 3a8 

.-.  the  H.  C.  F.  =  x2  +  2ax  —  a^. 


4x»+    9ax2—   2a2x—    a« 
4x«+14ax2+    8a2x  — 6a8 

—  5a)-    6ax2-.10a2x+ 6q» 
x2+    2ax  —    a2 


2x+3a 
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21.  2x»-9axa  +  9a«x-7a»,  4x»-20a*«  +  20a«x- 16a«. 


2x»  —  9ax2  4- 9aax  —  7a» 
2x»  — 2ax^  +  2aax 

-7ax3+7a2x-7a« 
—  7ax3  +  7a«x  — 7a» 


4x»  -  20axa  +  20a«x  -  16a« 
4x»-18axa+18a«x-.14a» 

-2a)-   2ax«+    2a<x-   2q« 


X*—      ax  + 


/.  the  H.C.F.  =  x«  — ox  +  a«. 

22.  2x«  +  9x«+14x  +  3,  3x*+14x»  + 


2x*  +  9x»  +    I4x+    3 

2x*  -48x2-    lOx 

9x»  +  48x2+    24x+    3 
9x»  -216X-46 

48)48x3  4.240x4-48 
xa+     6x+    1 


9x  +  2. 
3x*  +  14x» 


+   9x  +  2 


6x4  +  28x» 
6x«  +  27x» 


+  18x44 
+  42T  +  9 


x«+6x«  + 


-24x-5 


-5x»-26x-6 
-6x«-26t-5 


.-.  theH.C.F.  =  x«+6x+l. 


2 


2x-7a 


2x  +  9 

x  +  6 


23.  9x6-7x«  +  8x3  +  2x-4,  6x4-7x«-.10xa  +  6x  +  2. 


6x«-    7x»-  10x3+    6J.4.    2 
9 

9j* 
2 

-  7x»+  8x2+  2.T-  4 

64x*-  63x«-  90x2+  45^:4.  18 
64x*+  48x«-  26x2-  20x 

18x6 
18x6- 

-14x«+16x2+  4t-  8 
-21x*-30x«+16x2+  6x 

8x 

-lllx«-  64x2+  e6x+  18 
9 

21x*+16x«+     x2-  2x-  8 
2 

-999x«-576x2+686x+162 
-999x«-888x2+481x+370 

42x*+32x«+  2x2-  4a:«i6 
42x*-49x«-70x2+35x+ 14 

+  7 

104)312x2+ 104X-208 
3x2+      a.«    2 

3)81x»+72x2-39.r-30 
27x8+24r2-13x-10 
27x»+  9x2~18.r 

16x2+  5^_io 
16x2+  5a,_io 

2x-37 
9x+6 

.-.  theH.C.F.  =  3x2  +  x  — 2. 
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Exercise  40.    Page  116. 
FindtheH.C.F.  of 

1.  a:3  +  8ar  +  2,  a:3  +  4j:+3,  ara  +  6x  +  6. 

xa  +  3x+2=(ar+l)(a:  +  2) 
a;3  +  4x  +  3=(x+l)(x  +  3) 
a;3  +  6x+6=(ar+l)(x+6) 
.-.  theH.C.F.  =  x+l. 

2.  a:3-9x-10,  xa-7x-30,  xa-llx+10. 

a:a«9x-.10=(x+l)(x-10) 
x3-7x-30=(x  +  3)(x-.10) 

x2-llx+10=(x-l)(x-10) 

.-.  the  H.  C.  F.  =  X  -  10. 

3.  x»-l,  x»-2xa+l,  x«-2x+l. 

X»-l=(x-l)(x2  +  X+l) 

x»-2x3+l=(x-l)(x2-ar-l) 
x8-2x  +l=(a:-l)(xa  +  x-l) 
.-.  theH.C.F.  =  x-l. 

4.  6x3  +  *-2,  2xa+7x-4,  2xa-7x  +  3. 

6x3+x-2=  (3x  +  2)(2x-l) 
2x«+7x-4=(x4-4)(2x-l) 
2x3-7x+3=(x-3)(2x-l) 
.-.  theH.C.F.  =  2x-l. 

a2  +  2a6  +  62=  (a  +  b)(a  +  6) 
a2-62=(a  +  6)(o-6) 
a*  +  2a%  +  2aft2+  68=  (^  ^  6)(a2  +  a6  +  6») 
.-.  the  H.  C.  F.  =  a  +  b, 

6.  x3-6ax  +  4a2,  ar2-3ax  +  2a2,  3xa-10ax+7a«. 

3^^6ax-\-ia'i=(x^a)(x-ia) 
x2-3ax  +  2a2=(ar-a)(x-2a) 
3x2-10ax+7a2=(a:«a)(3x-7a) 
.-.  the  H.  C.  F.  =  X  —  a. 
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7.   a:3+;p«6,  x«-2x»-x  +  2,  a:«  +  3**-6x-8. 

x3  +  x-6=(x-2)(x  +  3) 
x«-.2x3-.x  +  2=:(x«-2x«)-(x-2) 

=  x3(x-2)-(x-2) 
=  (x3-l)(x-2) 
=  (x-l)(x+l)(x-2) 
x«  +  3x*-6x-8=(x-2)(xa+6x  +  4) 

=  (x-2)(x+l)(x  +  4) 
/.  theH.C.F.  =  x  — 2. 


8.  x»  +  7x9  +  6x-l,  x»  +  3x-3x«-l,  8x«  +  6x«  +  x-l. 


x«+    7xa+     6x—     1 


11 


11x8  +  77x3+    66x- 
llx«+    9x3-     2x 

11 

68x3+    57  a:  _ 
11 

11 

748x»  +  627x- 
748x3  + 612x- 

121 
136 

16)16x  + 

15 

x+      1 


—  Sx»+      x*+   3x— 1 
-3x«-21x»-16x  +  3 


2)22x3+  18t- 

-4 

11x3+    9x- 

llx3+llx 

-2 

-  2x- 

-  2t- 

-2 
-2 

-3 


x  +  68 

iix-: 


.-.  tbeH.C.F.of  x«  +  7x3  +  6x-l  andx3  +  3x-3x3-.lisx+L 
Also  3x«+6x3  +  x-l  =  (x+l)(3x3  +  2x-l). 
/.  the  required  H.  C.  F.  ia  x  +  1. 

9.  x«-6x3  +  llx-6,  x«-8x3+19x-12,  x»-9x«  +  26x-24. 


a4i„6x3+llx-6 
x»  — 4x3+    Sx 

—  2x3+    8x-6 
-2x3+    8x-6 


x3-8x«+19x-12 
x«-6x3+llx-   6 

—  2)-2x3+    8x—   6 
x3-   4x+    3 


x-2 


/.  theH.C.F.  of  x«-6x3+llx-6andx«-8x3+19x-12iB 

x3-4x  +  3  or  (x-l)(x-3). 
Alio  x8-9x3  +  26x-24=(x-3)(x3-6x  +  8) 

=  (x-3)(x-2)(x-4). 

••.  the  required  H.  C.  F.  U  x  —  3. 
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Exercise  41.    Page  118. 
Find  the  L.  C.  M.  of 

1.  24,  32,  and  60. 

24  =  2X2X2X3 

32  =  2X2X2X2X2 
60  =  2x2x3x6 

.-.  the  L.  C.  M.  =  2  X  2  X  2  X  2  X  2  X  3  X  6 

=  480. 

2.  24a^x^,  eOa^a^,  and  S2a^x'. 

24a2aJ»  =  2x2x2x3Xa2Xa:« 
60a«a^^  =  2x2x3x6Xa»Xa:2 
32  a^x^  =  2x2x2x2x2X«2xa,a 
.-.  the  L.  C.  M.  =  2  X  2  X  2  X  2  X  2  X  3  X  6  X  a'  X  a* 

=  480a«x«. 

3.  jc»  — 2ary  +  y2  and  3^^y\ 

a:2-y2  =  (a.  +  y)(a:-y) 

.*.  the  L.  C.  M.  =  (x  +  y)  (x  —  y)  (a:  —  y) 
=  a«  — ar2y  — a:y2  +  y8. 

4.  ar2  — 4j:  +  4,  a:3  +  4ar  +  4,  and  a:2_4. 

a^2-4a:  +  4=(j:-.2)(ar-2) 
a:2  +  4a:  +  4=  (a:+2)(a:  +  2) 
a:2-4=(a:  +  2)(ar-2) 
.-.  the  L.C.  M.  =  (a:  —  2) (a:  -  2) (a:  +  2){x  +  2) 
=  ar*-8x2  4.i6. 

6.  a:8  +  a8  and  jr2-a2. 

a«  +  a8=  {x-\'a){x^^ax-\-a?) 
ar2  —  a^  =  (a:  +  a)  (a:  —  a) 
.-.  the  L.C.M.=  (a;  +  a)  (ic  — a)  (a:«  —  aa:  +  a2) 
=  a:*  —  aar*  +  a'x  —  o*. 

6.  a^-\'ax'\-a\  sfl-^a^  and  a:»  — a^. 

x^'\-ax^a^  =  x^  +  ax-^-a^ 
x^  —  a^=  (a:  +  a)  (a:  —  a) 
aJ»  —  a8  =  (a:  —  a)(ar2  +  aa:  +  a«) 
/.  the  L. C. M.  =  (a:  +  a) (a:- a) (a^^  +  aa:  +  a2) 

=  a:*  +  fl^  —  fl®^  —  «*• 
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7.  z^Cx  — 3)«  and  a^»  — 6t  +  6. 

aJ»(a:  -  3)«  =  a^(x  -  3)  (x  -  3) 
xa-6x  +  6=:(x-2)(x-3) 
/.  theL.C.M.  =  x2(x-2)(x-3)(x-3) 

=  aA-.8x*  +  21x»-18x». 

8.  xa  +  7x+12  and  x*-9xa. 

xa+7x+12=(x  +  3)(x  +  4) 
x*-9x2  =  jt«(x  +  8)(x-3) 
.-.  the  L.  C.  M.  =  ar«(x  +  3)(x -  3)(x  +  4) 

=  x6  +  4x*-9x»-36x». 

9.  x2-^7x+10,  xa-4x-5,  x3-x-2. 

x2-7x  +  10=(x-2)(x-6) 
x2-4x-5=(x+l)(x-6) 
x3-x-2=(x+l)(x-2) 
.-.  theL.C.M.  =  (x+l)(x-2)(x-6) 
=  x«-6j«  +  3x+10. 

10.  l-3x--4x2,  l-4x-^5x«,  l-9x-10aj«. 

l-3x~4x2=(l-4x)(l  +  x) 

l_9a:-6xa=(l-6x)(l  +  x) 
1  - 9x  -  10x8  =  (1  +  x)(l  -  10 x) 
/.  theL.C.M.=  (l  +  x)(l-4x)(l-6x)(l-10x) 
=  l-18x  + 91x3-90  x»- 200  X*. 

11.  6x2  +  7xi^-3ya,  3x8+ llxy-4y2,  2x3  + llxy  +  12y«. 

6x2  +  7xy--3ya=(2x+3^)(3x-y) 
3x2+llxy-.4ya=(x  +  4y)(3x-y) 
2x2+llxy  +  12ya=(2x  +  3y)(x  +  4y) 

.-.  theL.C.M.=  (2x  +  3y)(3x-.y)(x  +  4y) 
=  6x«  +  3lx2y  +  25xya-  12y». 

12.  8-14a  +  6a2,  4a  +  4a2-3a8,  4a2  +  2a»-6a*. 

8-14a  +  6a2  =  2(l-a)(4-3a) 
4a  +  4a2-3a«  =  a(2-.a)(2  +  3a) 
4a2  +  2a8-6a*  =  2a2(l-a)(2  +  3a) 
/.  theL.C.M.  =  2a2(l-a)(4-3a)(2-a)(2  +  3a) 
=  32a2  -  24  a8  -  66  a*  +  66  a^  -  18a8. 
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13.  6x«  +  7a3-3x,  3*3+ l4x-6,  6x3  +  39x4.45. 

6a*+7a^*-3x  =  x(2ar  +  3)(3ar-l) 

3a^»  +  14x- 6=  (3a: -  l)(a:  +  6) 
6x3  +  39x+46  =  3(a:+5)(2a:  +  3) 

/.  the  L.C.M.  =  3ar(2a:+  3)(3a:-  l)(ar  +  5) 
=  18a:*+llla:«  +  96^-45x. 

14.  6aa:  +  96a:  — 2ay  — 36y,  6a:*  +  3aa:  — 2ary  — ay. 

6aa:+96x  — 2ay— 36y=r3a;(2o  +  36)  — y(2a  +  36) 

=  (3r-y)(2o  +  36) 
6a:*  +  3aj:  — 2xy  — oy=3a:(2j:+a)  — y(2a:  +  a) 
%  =  (3ar  — y)(2a:  +  a). 

.-.  the  L.  C. M.  =  (3a: - y)(2a  +  36)(2ar  +  a). 

16.   12aa:  — 9ay  — 8a:y  +  6y2,  6aa:  +  3ay— 4ary  —  2y«. 

12aa:  — 9ay  — 8a:y  +  6y«=3a(4a:  — 3y)  — 2y(4a:  — 3y) 

=  (3a-2y)(4ar-3y) 
6aa:  +  3ay-4a:y-2y2=3a(2a:  +  y)-2y(2a:  +  y) 

=  (3a-2y)(2a:  +  y) 
.-.  theL.C.M.=  (3a  — 2y)(4a:-3y)(2ar  +  y). 

16.  27a*  — o8,  6x^  +  ax^a'^,  IBx^-^Bax-^Sbx-^ab. 

27a:«-a8=(3ar-.a)(9ar2  +  3aar  +  o^) 
6ar2  +  ax  — a2=(3x  — o)(2a:  +  a) 

ISar^  — 6ax  +  36a:  — a6  =  5x(3x  — a)  +  6(3a:  — a) 

=  (6x  +  6)(3x  — o) 

.-.  theL.  C.  M.  =  (3x-o)(9a:«  +  3aar-a«)(2ar+a)(5ar+6) 

=  (27  ar»  —  a«)  (lOa:^  4. 2  6a:  +  Sax  +  aft). 

17.  a*  — 1,  2a:3  — ar— 1,  3a:3  — x  — 2. 

X8-1=(X-1)(X3+X+1) 

2x2-x-l=(x-l)(2x+l) 
3a:a_ar-2=(x-l)(3x+2) 
.-.  the  L.  C.  M.  =  (x -  l)(x2  +  x  +  l)(2x  +  l)(3x  +  2)    * 
=  (x«-l)(6x3+7x+2). 
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Exercise  42.    Page  119. 
Find  the  L.  C.  M.  of 
1.   6x»  — 7ax3-20a2a:,  3a:a  +  ax-4a«. 


3x2+    or  — 4aa 
3x^  +  4aa: 

—  3aj:  — 4a2 

—  3ox  — 4a2 


x)6a:»  — TojF^  — 20fl«j 
6x^  — 7ax  — 20a>       2 
6xa  +  2ax  -   8aa 

-  3  a)--9ax_-_12af 

3x  +   4a        X— >a 
.-.  the  H.  C.  F.  =  3x  +  4a. 

Hence,  3x3  +  ax  — 4a3=  (3x  + 4a)(x  — a), 

and  6x«  — 7ax3  — 20a«x  =  x(3x  +  4a)(2x— 6a). 

.-.  the  L.C.M.  =  x(3x  +  4a)(x  — o)(2x  — 6a). 

2.  3x»-13x«  +  23x-.21,6x«+x«-44x  +  21. 

8x»-13xa  +  23x  -21     6x«+      x*-44x  +  21 
3x«-10xa+    7x  6x«-26xa  +  46x-42 

9)27Tg-90x-f-g3 
3xa-10x+  7 
8x2-    7ar 

-  3x+    7 

—  3x+    7 


-  3x2+ 16x  _21 

-  3x2+ lOx  _   7 

2)6  X- 14 
3x-   7 


2 


x-1 
x-1 


—   3x+    7 
.-.  the  H.  C.  F.  =  3x -  7.  

Hence,       3x«- 13x2  + 23x-21  =  (3x-.7)(x2-2x  + 3), 

id  6x«  +  x2-44x  +  2l=(3x-7)(2x2  +  6x-3). 

.-.  theL.C.M.  =  r3x-7Vx2-2x+3K2x2+6x-3). 


and 

/.  the  L, 


,6x»  +  x2  — 44x  +  21=(3x-7)(2x»- 
,.C.M.=(3x-7)(x2-2x+3)(2x2+6x 


3.   3x»-3x2y  +  xy2-.y8^  4x»-x2y-3xy2 


x)4x»—    x2y-3xy2 
4x2-    xy  —  3y2 
4  x2  —  4  xy 

Zxy  —  3y2 
Zxy  -3y2 


3x»—    3x2y  + 
4 


xy 


a_ 


12x8 
12x8 

-12x2y  + 
-   3x2y- 

4xy2 
9xy2 

-   4y8 

-    9x2y  + 13x^2 
4 

-   4y8 

-36x2y  +  62xy2 
-36x2y+    9xy2 

-16.v8 
+  27y8 

43xv)43xy2--.43;/8 
x  —  y 


3x 


4ar  +  3y 
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.-.  the  H.C.F.  =  ar  — y. 

Hence,  4  a:«  rs-  ar^y  —  3  xy^  =  ar  (ar  —  y )  (4  ar  +  3  y), 

and  8a:«-3a:3y  +  a:y«-y»=(ar-y)(3a:3  +  y2). 

/.  theL.C.M.  =  x(x  — y)(4x+3y)(3a:a  +  y«). 


4.  c«-2c»+c,  2c*-2c»-2c-2. 


c)c*  — 2c»        -^c 
c»-2c«        +1 

—  c2  +  c+l 

—  cs  +  c  +  l 


2)2c*~2c« 


-2c-2 


c*-2c» 


-    c-1 
+    c 


c+1 


t»  -2c-l 

c»-2c3  +1 

2)2c3-2c-2 
c2-    c-1 


.-.  the  H.  C.  F. : 

Hence, 
and  2c*- 

.*.  the  L.  C.  M. 


c^-c-l. 

c*  —  2  c»  +  c  =  c  (c^  —  c  —  1 )  (c  —  1 ) , 
2c»-2c-2  =  2(c2-c-l)(c2+l), 

:2C(C2-C-1)(C-1)(C2+1). 


c-1 


6.  x»  — 8x  +  3,  x«-3x»  +  21x-8. 

x«-3x» 

afi         — 8x*+  3x» 


x8         — 8x+3 
x»— 3xN-  X 


3xa— 9x+3 
8x2-9x+3 


+  21x—  8 


-3x6+8x*-  3x»  +  21x-  8 

-3x«         +24i^—  9x2 

8x4-27x»+  9x2+  21x-  8 
8x*  -64x2+  24x 

-27x8+73x2-    3x-  8 
-27x«  +216X-81 


73)73x2-219x+73 
x2—    3x+  1 


4*-arH8a^-27 


x+3 


/.  the  H. C.F.  =  x2 -  3x  +  1. 

Hence,  x«  -  8x  +  3  =  (x2  -  3x  +  l)(x  +  3), 

and  x«-3x6  +  21x-8=:(x2-3x  +  l)(x*-x2-3x-8). 

/.  theL.C.M.=  (x  +  3)(x2-3x-J-l)(x*-x2-3x-8). 
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6.  a8  — 6a2x+12ox3-.8a:»,  2a«-8ox  +  8x«. 
2)2a«-8ax-f  8x«        .      -   -     -  —     - 


o*  — 6a2x+12ajr* 
o*  —  4a*x  +    4  ojc* 


-8x» 


113 


a  — 2x 


—  2a2x+    8cix3_8jp« 
-2a«x+    8oxa-8x* 

/.  the  H.C.E.=ra>^4ax  +  4x3. 

Hence,  2a«-.8ax+ 8x3  =  2(a«-4ox  +  4x*, 

and  ««  — 6aax+12axa-8x«=(a«  — 4ax  +  4xa)(a 

.-.  theL.C.M.  =  2(a»-.4ax  +  4x«)(a-2x) 

=  2o«-12aax+24ax«-16x«. 


-2x). 


7.  2x«  +  xa-12x  +  9,  2x»-7x3+ 12x-9. 


2x»+      x»  — 12x+   9 
2 

2x«- 

2x»  + 

-2)- 

.7x«+12x-.  9 
xa-12x+   9 

.8x3  +  24x-18 

1 

4x8+    2x2-.24x+18 

4x»-12x2+    9x 

4x3-12x+   9 
4j^-   6x 

:t  +  7 

14x2-33x+18 

2x-d 

2 

-  6x+    9 

-  6x+   9 

28xa-66x+86 
28x3-84x  +  63 

9)18x-27 
2x-3 

/.  theH.C.P.  =  2x-8. 

Hence,  2x»  + x«-12x  + 9=  (2x-8)(xa+2x-8), 

and  2x8-7x»+12x-9=(2x-3)(x»-2x  +  3). 

/.  theL.C.M.=  (2x-3)(xa  +  2x-3)(x»-2x  +  3). 


8.  7x»-2x2-5,  7x«+12xa+10x  +  5. 

7x«-2x9  -6 

7x«  +  6x2  +  5x 


-7x2-6x-6 
—  7x2  — 5x  — 6 


7x«+12x3+10x+    6 
7x«-   2x2  _   5 


2)14x2 +10x+ 10 
7x2+    5ap4.    5 


x-1 
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/.  theH.C.F.  =  7j:2  +  6ir+6. 

Hence,  7x«-2jca-6=  (7a:«  + 6j:  +  5)(x-1), 

and  7x»+12«3+i0x+6=(7a:a  +  6x+6)(jr+l). 

.-.  theL.C.M.=  (7a:«+5x+5)(*-l)(x+l) 

9.  a;*-13**  +  36,  x*-a:»-7x3  +  ar  +  6. 
X*  -13x3  +    36 

a4  — 6x«—      x3+30x 


6x«-12x3-30x+   36 
6x8-36x3-   6x+180 

24)24x3  -  24  X- 144 
x3—       X —      6 


.-.  the  H.  C.  F.  =  x3  —  X  —  6. 

Hence,  x*- 13x3  + 36=  (x^-x 

and  X*  — x«  — 7x3  +  x  +  6=(i3  — a: 

/.    the  L.  C.  M.  =  (x3  —  X  —  6)  (x3  +  X . 


X*. 

X* 

-x»- 

7x3+    X 
13x3 

+   6 

+  36 

6x3+    ar 
x3  +  6x 

-30 

5x3-6x 
6x3-5x 

-30 
-30 

6)(x3+x-6), 
6)(x3-l). 

6)(x3-l). 


10.  2x«+3x2-7x-10,  4x8-4x3-9x  +  6. 


2x«+3x3-7x-10 
2aJ»—    x3  — 6x 

4x3-2x-10 
4x2-.2x-10 


4x«—   4x3—   9^.^    5 
4x«+    6x3-14x-20 

-6)- 10x3+    5  J.  4. 25 
2xa-      X-   6 


—  X  — 6 

-x  +  6 


x  +  2 


/.  the  H.C.F.  =  2x2  — X  — 5. 

Hence,  2x«  +  3x3  -  7  x  -  10  =  (2x3  -  x  -  5)(x  +  2), 

and  4x«-4x3-9x  +  6=(2x3-x-6)(2x-l). 

/.  theL.C.M.=  (2x3-x-6)(x  +  2)(2x-l). 


.   12x«- 

-x3- 

30x- 

16, 

6.r«- 

-2x3 

-13x. 

-6 

6x«- 

-8x3. 

-   8x 

6x3. 

-   5x 

-6 

6x3. 

-  8x. 

-8 

3x  +  2 


12x8-    a:2_30ar-16 

2 

12x8-4x3-26x-12 

3a4i-   4x-   4 

2x  +  2 

3x3+    2x 

x-2 

-   6x-   4 

-   6x-   4 
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/.  the  H.C.F.  =  3x  +  2. 

Hence,  6x»  — 2i^- 13x-6=  (3*  + 2)(2**-2*-8), 

and  12i«  — «3«.30x-ltf=(3x  +  2)(4«3-8x-8). 

/.  theL.C.M.=  (3ar  +  2)(2x3-2x-3)(4jca-8x-8). 


12.  6ar«+ a:2_5a._2,  6a:»  +  6x3-8x-2. 


6x8+    j:9  — 6x  — 2 
6x»+3x* 

-2x»-6x-2 
—  2x»—    X 

-4x-2 

—  4x-2 


6x«  +  6x3  — 3x  — 2 
6x«+    xa-6x-2 

2x)4x«-f  2x 
2x  +1 


.-.  theH.C.F.  =  2x+l. 

Hence,  6x*  +  x*  — 6x  — 2  s 

and  6x»  +  5x«  — 3x  — 2: 

/.  the  L.  C.  M.  =  (2x  +  l)(3x3  -  x 


8x*->x  — 2 


(2x+l)(3x»-x-2), 
(2x+l)(3x«  +  x-2). 

.2)(3x3  +  x-2). 


13    x«-9x«  +  26x-24,  x«-12xa  +  47x-60. 


x«-9x3  +  26r-.24 
x«-7x«+12x 

-2x2+14x-24 
—  2x2  +  14x  — 24 


x»-12x3+47x-60 
x»-.   9x2  +  26x-24 

8)^   3j:g4-21x~36 
x2-.    7x+12 


/.  theH.C.F.  =  x3  — 7x+12. 

Hence,  x8-9x»  + 26x-24=  (x3-7x  +  12)(x 

and  x«-12x3  +  47x-60-=  (xa-7x+12)(x 

/.  theL.C.M.=  (x3-7x+12)(x-2)(x-6). 


X  — 2 


5). 


1. 


Exercise  43.    Page  121. 
Reduce  to  lowest  terms : 
6a6a 


9a% 

6afe^^2x3«62^26 
9a%     3x3a26      3a 


2. 


16a262c2     8x6a26ac2 


3a6«c 


1 

-■      ■■  • 

6ac 
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3    26x^. 
39  xj^* 

26J^»y»_2Xl3a:a.y»_  2x 
39  xj^*       3xl3ary*      3^^ 


«    34  aj:».yg 
61  a2a:y7      3x17  a^xi^^      3  a^*' 


4. 


42m26^ 
49  mn^' 


8. 


36a«6*c3 


42m26^2x3x7w26_6TO& 
49  mn^         7x7»m2         7n^' 

g     30gyM 
18x2^222* 


6a36'c 


9.   - 


58a62c8 


87  a*68c2 
30xyM  _  6  X 6gyM  _  6ygg  bSal^c*  _  2x29aly^<:^  _    2c 


18x2y22a     3x6x2y2«2       3  a.  87  a*68ca      3x29a*68c2      3a% 


6. 


21  m2n2 


28TO2p 

21ffl2n2_  3  X  7mgn«_  3n« 
28fn^       4x7m2p       4;> 


10.  l^i^:Ll2^. 

12x2  — 16xy 

9x.y-12.y2  ^  3.y(3x-4.y)  ^3.v 
12x2  — 16xy      4x(3x  — 4y)      4x* 


11. 


4a2-9c« 
4a2+6ac' 

4a2-9cg_(2a-f  3c)(2a  — 3c)_2a  — 3c 
4a2  +  6ac  2a(2a  +  3c)  2a 


j2      Sga-l- 6a 
a2  +  4a  +  4* 

3a2  +  6a    _     3a(a.f  2)      ^    3o 
o2+4a  +  4      (a  +  2)(a  +  2)      a  +  2' 


13.  - 


62-5& 


62-46-6 

62-66     _       6(6-5)       _     6 


62_46_5      (b-{-l){b-^b)      6+1 


14.    _gOCa»-c8) 
4(a2  +  ac  +  c2)' 


20(a8-c8)     ^4x6(a-cKa'  +  ao  +  c2)^6/^      ^n 
4(a2  +  ac  +  c2)  4(a2  +  ac  +  c2)  ^  ^' 


15. 


16. 


17. 


18. 


20. 
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^  +  9* 


x2  +  2jry  +  y« 


x»-27 


x»+2t-16 


J^-27      ^(T-3)(jr«+3T  +  9)_x«.f  8x  +  9 
x=«  +  2x-16  (x-3)(x+6)  x  +  6 

:ra-8r+15 


2x3-13x+21 


j4t_8^^15    ^   (g,3)(jr-6)  ^  x-6 
2xa-13x+21      {2x-.7)(x-3)     2x-7 


2a^«-7x-16 


j-g  — r  — 20    _    (y  +  4)(x~6)   _  x  +  4 
2x=»-7x-16      (2x+3)(x-6)      2x  +  3 

j^g    4x«+12ax+9qg 
8x»  +  27a» 

4r^+  12aT+  9q»_         (2x  +  3a)(2x  -f  3q) 
8x»  +  27a»  (2x  +  3a)(4xa-6ax  +  9a«) 

_         2x-|-3q 
4x8  — 6ax+9a« 


ara  — y2^2.yg-g«_  x»-(.yg  + 2.yz4- g*) 
x-«  +  2xjf  +  y2-«»     (xi  +  2xy  +  .y2)-z« 

{x  +  y  +  2)(x  +  y  —  «)      x  +  y  —  X 

21.   ^  +  xy  +  .y4^ 
X*  — y» 

X*  +  xa.y«  +  y*^  (x«4-  xy  +  y^)Cx^-^xy  +  y^)  _  xg-xy  4-  y* 
aH»  — y»  (x  — y)(x2  +  xy +  y2)  x  — y 
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22. 


3o2+26a  +  36 


2ag+17o  +  21^(2a  +  3)(a  +  7)^2a-f  3 
3a2  +  26a  +  35      (3a  +  6)(o  +  7)      3a +6* 

23.   i^±Dl^^. 

(a  4-  6)g  --  pg  _  (g  4  &  +  c)(a  -f  fe  —  c)  _  fl  4-  &  —  c 
(o  +  6  +  c)a      (o  +  6  +  c)(«  +  *  +  0      a  +  6  +  c* 

24.  ^ri^ 

y  — ar  y  — ar 


25. 


26. 


a:  +  a)a  ,  ftg 


J  .f  a)2  —  52  _  (ar  4-  g  -f  6)(a'  +  g  —  6)  _  g  +  a  —  6 


j:  4-  6)2  —  a*i      (ar  4.  6  4-  g)  (a:  4-  6  —  g)      x  4-  6  —  a 


a  4-  5)2  -  (c  4-  rf)^ 


o  4.  c)2  -  (6  4-  rf)* 

g  -f  fe)^  —  (c  4-  <f)^  ^  (g4-ft-<-c4-<0(g4-6  — c  — rf)  ^  a4-6~c  — <f 


a 4.  c)2 ~  (6 4- c?)^      (g4-c4-6  +  «?)(a  +  c— 6  — rf)      a4-c  — 6  — rf  1 


*  4g2c2-(a2  4.c2-62)2 

(a4-c)2~6g (g4-c4-&)Ca  +  c  — fe) 

4g2c2 -  (a2  4.  c2  - 62)2      (2gc  4-  a* 4-  c^ -  62)(2gc -  g2 -  c^  4-  6^) 

(g  4-  c  4-  &)  (g  4-  c  —  6) 


[(g2  4.2gc4-c2)-62][62-(g2-2gc4-c2)] 

(g4-c4-&)(g-f  c  — 6) 

(a4-c4-6)(g  +  c  — 6)(64-a— c)(6^g4-c) 

1 


(04-&  — c)(6  — a4.c) 
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28. 


Reduce  bj  finding  the  H.  C.  F.  of  the  termi : 
x*  — 6x  — 4 


3ar»  — 8x+8 

a*  -6x-4 

a:»  +  2xa 

-2jra-6x-4 
-2x«-4x 


-2x-4 
-2x-4 


3x»—   8x+   8 
3x«-18x-12 

10)10x  +  20 
x+    2 


8 


x«-.2«-2 


theH.C.F.  =  x+2. 

:gS^6x-4  _   Cx+2)(xa-2x-2) 
3x»-8x+8      (x  +  2)(3x«-6x+4) 


x«-2x-2 
8x«->6x  +  4 


29. 


x«  — 3x  +  2 
x«  +  4x3  — 5 

x« 
4 


—   3x+    2 


4x« 

4x»  + 

3x3- 

12x 

7x 

+    8 

— 

3x«- 
4 

5x 

+    8 

^^ 

12x2- 
12x3- 

20x 
9x 

+  32 
+  21 

1 

-11)- 

llx 

+  11 

X-     1 


/.  theH.C.F.  =  x-l. 


x»  +  4x«  -6 

a^  -3x+2 


4x3  +  3x- 

■7 

4x8- 

-4x 

7x- 

7 

7x- 

7 

X  — 3 

4x  +  7 


.    x»-3x  +  2^   (x-l)(xa  +  x-2)  _ 
•'  x«  +  4x3-6      (x-l)(x«  +  6x+5) 


_  gg  +  ar  — 2 
x»  +  6x  +  6' 
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30. 


3T8-a:2 

-T-1 

3x8 -4ar-^ 

3x»- 
3x8 

—  X  +  2 

-3x 

-1 

_ 

x3  +  2ar 

X3 

-1 
+  1 

2)2  X 

-2 

x-1 


3x8  — 4x«  — x  +  2 

3x8-      x3-X-l 

-8)-3xa        4.3 
x*        -1 

X*  —  X 


x-1 
x-1 


3x-l 
x+1 


.'.  theH.C.F.  =  x  — 1. 

^     3x8-xg-x-l  ^(x-l)(3xa4-2x  +  l)^8xa  +  2x+l 

"3x8-4x^-x  +  2       (x-l)(3x«-x-2)        3x«-x-2' 


31. 


:r4-13x2  +  36 


36 


a4  -13x3  +36 


—  X  — 6 

—  x+6 


X*  -13x3  + 

j:4  —  6x8—      x3  +  30x 

6x8-12x2-30x+    36 
6x8-36x2-   6x+180 

24)24x2 -24x- 144 
x2  -      X  —      6 

/.  theH.C.F.  =  x3  — x-6. 

a4_i3j.2  +  36       _(x2-x  — 6)(x«  +  x-6)_x«4-j:~6 
*'*  x4-x8-7x2  +  x  +  6         (x3-x-6)(x2-1)  x3-1 


-X8  + 

6x3+    x-30 
x3  +  6x 

6x3-6x-30 
6x3-6x-30 

32    3x8+17x3+22x  +  8 
6x8+25x2+23x  +  6* 

3x8+17x3+    22x+      8 
8 

9x8+61x3+    66x+    24 
9x8  +  21x3+    lOx 

30x3+    66x+    24 
3 

90x3+168x+    72 
90x3+ 210x+ 100 

-14)-   42  r-   28 
3x+     2 


6x8  + 26x3 +  28x+   e 
6x8  +  34x3  +  44x+16 

-  9x3-21x-10 

—  9x3—    Qx 

-16X-10 
-15X-10 


2 

-x-10 
—  3x  — 6 
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.-.  theH.C.F.  =  3jr  +  2. 

.   3j»+17T8  +  22g4-8 

33    3^-.3j:8-16ar-f-26 

x«-3a^-16ar  +  25 

-5:r»-10x+26 
-5jc«-10z  +  26 


(3g-t-2)(jra-|-6jr4-4)  ^  ^  +  6x4-4 
(3x  +  2)(2x3+7x  +  8)     2x<  +  7x+8 


«»+   7**+   6x-26 
a*-  3xa-.15x+26 

10)10xg-f  203r-60 
jca+   2z-   6 


*-6 


.-.  theH.C.P.  =  x3^2x  — 6. 

.   a:*-3xg-16x4-26_(3;a-t-2x-5)CT~5)^x-6 

"  x»+7xa+6x-26       (x«  + 2x-6)(x  + 6)      x  +  6 

3^    2x*  +  jr^  — 8x+3 

3x«  +  8x2  +  x-2' 

'23*+    X*  — 8x  +  3 
2x»  +  4xa-2x 


—  3x«  — 6x  +  3 

—  3x»  — 6x+3 


-  2 


3x»+   8x«  + 
2 

6x8+16x3+    2x-   4 
6x8+    3x2-24x+    9 

13)13x3  + 26x- 13 
xa+    2x-    1 


x»+    2x-    1     2x  — 8 
/.  theH.C.F.=x«  +  2x  — 1. 

.    2x«  +  x»~8x  +  3^(xa+2x~l)(2x-8)^2x-3 
"3x«+8x«  +  x-2      (x«+2x-l)(3x  +  2)      3x  +  2' 


35    g'  +  4x3~8x  +  24 
X*  — x«  +  8x  — 8 
3^  +  4x8—   8x  +  24 
x8  — 2x«+    4x 

6x3-12x  +  24 
6xa-12x  +  24 


a4_    3^  +    8x—     8 

34  +  ^3^—   8x3+24x 

—  5x8+    8x2— 16x—     8 

—  6x8 -20x2  + 40x— 120 

28)28  xg-66x+ 112 
x«-   2x+     4 


x-5 


x  +  6 


.«.  theH.C.P.  =  x*  — 2x  +  4. 

.   x8  +  4x8-8x  +  24__      (x2-2x  +  4)(x  +  6)      _      x  +  6 
"     x*-x«  +  8x-8        (x3-2x+4)(xa  +  x-2)      x2  +  x-2 
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Exercise  44     Page  124. 


Reduce  to  integral  or  mixed  expressions : 


1 

4x»+12x+3 

4x 

4x3 

+  12x  +  3_4xa      12x       3 
4x                4x       4x      4: 

4x 

2. 

3ar2-9x-2 
3x 

r,r2_0r-2      3x2     9a.       2 
3x               3x      3x     3x 

=  x     3-2. 
3x 

3. 

x^^y\ 
x-^y 

^•{■y^   x  +  y 

a^-\-xy    X  — y 

—  ary  +  ya 

-xy-ya 

2y« 

*  +  y                    ar  +  y 

4. 

x2  +  y2^ 
x-y 

x2  +  y2    ar-y 

x2  — xy    x  +  y 

^i^  +  y* 

^//  -  y^ 

2y2 

x'  +  V*          .       .    2  V* 

6. 


?i±j!?. 


x» 

—  x^y 

k-.y 

x» 

a:^  +  xy  +  y« 

x«y 

-xya 

xy2  +  y« 

Xy2_y« 

2y« 

.*.  — ^-^=**+xy  +  y2+  — 2— . 
X  — y  X  — y 


x  +  y 


:r»-yi 

U  +  v 

^•+a:«y 

a;2«xy  +  y« 

-xy2 

xy^-y* 
xy2  +  y» 

-2tf» 


X  — y 


X  — y 


X*  —  v'       4  ■     Q       2  y* 

••    x  +  y  ^     ^       a:  +  y 
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7.    ^  +  ^^  10.   «^±2£L 

a:  +  3  o  +  2x 


a:*  +  32:»    a:«-3xa  + 9x-.27  a«  +  2a«x    aa-2<LC  +  4j« 

-32:»  +  81  -2o«x  +  2x« 

-3aJ»-9a:a  -2a«x-4aj« 


9x2  +  81  4ax««  +  2x« 

9x»  +  27x  4axa  +  8x« 

-.27X  +  81  -ex« 
-27X-81 


162  a  +  2x  o  +  2x 


.-.  ^^±M=  :r»-3x^9x-.27+  i^. 
x+3  x+8 


„    4x»-8x-64 
11.  ^ 1 

X  — 4 


8.   — r 4x«-  3x-.64|x-.4 

a  +  0 


2a2-a6-6»  |a  +  6 


4xa-16x  4x+13 


2a2  +  2a6  2a-.36  13x-54 

13x-62 


-3a6-6« 
-3a6-36« 


-  2 


..2£!=^&Il^=2a-86+ 


2^  .   4x«-3x-64^^^^^3^^2_^ 

X  — 4  X— 4 


26« 


a+6  a+6 


^    3^±2x+l.  12    S^-^'g 

x  +  4  x»+x  — 8 

3xi»  +  2x+l  |x  +  4  3x»-    xa           -   2  [x^  +  x-S 

3xa+12x         3x-10  8x»  +  3xa-9x             8x-4 

-lOx+1  -4x3  +  9x-   2 

—  lOx-40  — 4x2-4x+12 

41  13x-14 

,.3^±2£±1^3^.10+JL.  ,,3x«-x2^2^3^,       Igr-U, 

x+4                             x  +  4  x3+x-3                     xH^-3 
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13    43ra-h6QT-f  9a« 

2x  —  3a 

4xS+   eax+   9a>|2x  — 3a 


4j:«—   6ax  2x  +  6a 

12ar+    9a3 
12ax-18a« 


27  a2 


...  4^-h6a.  +  9a«^^  27a»    . 

2x-Sa  2x-Sa 


j^    a3  +  4rt2_5 


o2  +  a-2 

a»  +  4a«  -.6|a«  +  a  — 2 


a«+    a2  — 2a  a +  8 

3a2  +  2a  — 6  ^       ^ 

—    a+1 

.   a»  +  4ag-5      ^  ,  «  a~l 

a2  +  a-2  a2  +  a-2 


Exercise  45.    Page  125. 
Reduce  to  a  fraction : 

1.  x+l  +  ^'-'^ 


2.  x  +  1  — 


2x 

X+1  + 

Sx  — 
2x 

4_2a:(a:+l)  +  8r-4 
2x 
_2a:a  +  2ar  +  3x  — 4 

2x 
_2x2+6x-4 
2x 

2x-3 

2x 

2a:- 
2x 

3_2x(a:+l)-C2:r-3) 

2x 

_2a:a  +  2x  — 2x  +  3 

2x 

_2x2  +  3 

2x 
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3.  a  +  6-  2«* 


a+6 

0+6  a+6 

a  +  6 
_a«+6» 
a+6* 


4.  x-l-     2 


5.   1- 


:r  — 2 

x-1 2     _(x-2)(x-n-2 

X  — 2  x-2 

_g«  — 3x+2  — 2 
X  — 2 

x-2 

a-6 
a  +  6 

a  +  6  a  +  6 

26 
a  +  6 

6.  6a-l±^^ 
a 

6a  -  LL5£? = i«LzIL±l«!l 

a  a 

1 

sss  ■■*  -~* 

a 

a  +  x 

^+>.-gL+J^-(o  +  x)Ca  +  x)-raa  +  xa) 
«  +  x  a  +  x 

_a*  +  2qx+xa  —  qg  —  x* 
a  +  x 
2  ax 
a  +  x 
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.   .       x-12 


%J» 

«b  - 

'  '      x-3 

x  +  4 

_Cx-3)Cx+4)-Cx- 

12) 

x-3 

x-3 

x-3 

x2 

x-3 

9. 

a2 

—  ax  +  x2-    ^   . 

a  +  X 

a«      ax+x3-    ^ 

_(a  +  x)(a2  — ax  +  x2) 

-x» 

a-|-  X 

a  +  X 
_(a»+x«)-x« 
a  +  x 

a  +  X 

10. 

a2 

a  — X 

a2  +  ax+x2 ^ 

(a  — x)(a2  +  ax  +  x2) 

-a» 

a  — X 

a  — X 
_(a»-x«)-a» 
a  — X 
x« 

a  — X 

.  — - —  —  a  +  2x. 
4 

■    fl  — 3x    ^  ■  o    _q  — 3x  — 4(a  — 2x) 

4  4 

a  — 3x  — 4a  +  8x 

4 

6x  — 3a 


12.  3«-26-3«'-2** 


a  +  & 

3a     25     3a2-26g^(o  +  6)(3o-26)-(3a«-26g) 
a  +  6  a  +  6 

_3aa  +  a6~262-3a2  +  2feg 

a  +  6 
^    a5 

a +6* 


TEAOHSBS'  SDITIOH.  127 

13.  2ar-7-?l^li2f. 

x-8 

«-3  x-3 

_2x«-18x-|-21~21  +  18x 
X  — 3 

x-3' 

14.  6x-3  +  ?£±^. 

x  +  7 

6x-3  +  ?£±|l  =  6x-8  +  8 
x+7 

=  6x. 


Exercise  46.    Page  127. 

Express  with  lowest  common  denominator : 

1     a  — 2x    3x»  — 2ax 
8a  9ax 

TheL.C.D.  isQox. 

The  respectiTe  quotients  are  8x  and  1. 

The  respectiye  products  are  8  ax  — 6  x^  and  8x*  — 2ax. 

Hence  the  required  fractions  are  ^q^-gf?  „^  8x«-2ax^ 

9ax  9ax 

2.  -J-.  ^-. 

x  +  2    x+8 

The  L.  C.  D.  is  (x  +  2) (x  +  8). 

The  respective  quotients  are  x  +  8  and  x+2. 

The  respective  products  are  x  +  8  and  2x  +  4. 

Hence  the  required  fractions  are ^L±^ nn^ 2x-^4   ^ 

(x  +  2)(x  +  8)  (x+2)(x+8) 

3.  -^.   -?!~ 
X  —  a     a^^a^ 

TheL.C.D.  isx^  — a2. 

The  respective  quotients  are  x  +  a  and  1. 

The  respective  products  are  ax-\-a^  and  a«. 

Hence  the  required  fractions  are  "^"^^   and ^— 


xa-a2  x^-aa 
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4La^-<^   2a  — c* 

TheL.C.D.  i8  4a«  — A 

The  respective  qaotients  are  1  and  2a  +  c. 

The  respectiTe  products  are  4  a^  +  <^  And  4  a*  +  4ac  +  c*. 

Hence  the  required  fractions  are  ^-^r^  and  ^«^  +  ^«<^  + 
^  4o2  — c*  4a2  — c* 


c3 


6. 


j^-f  y* 


25a:2_4ya'   6a:4-2y 

TheL.C.D.i8  26a^-4ya. 

The  respective  quotients  are  1  and  6x  — 2^. 

The  respective  products  are  a:^  +  y*  and  6x  —  2y. 

Hence  the  required  fractions  are "^^ — -  and ■ ^o* 

c    x  +  2     ar  — 2 
o.   ,    • 

X  — 2    x  +  2 

The  L.  C.  D.  is  xa  —  4. 

The  respective  quotients  are  x  +  2  and  x  —  2. 

Tlie  respective  products  are  (x  +  2)^  and  (x  —  2)*. 

X*  4-  4  X  4-  4          x^  —  4  X  +  4 
Hence  the  required  fractions  are  — — ^—  and — ^— 

^  x3-4  x»-4 

7.      '  ' 


x  +  y'    X  — y'    x2  — ya 
TheL.C.D.  isx^-y*. 

The  respective  quotients  are  x  —  y,  x  +  y,  and  1. 
The  respective  products  are  x  —  ytX-^-y^  and  2. 

Hence  the  required  fractions  are    ^"^  .    ^ "*"  ^  ,  and 


a:3.y2'  j4i_ya'  x^-y* 


8.        ^  1  3 


l  +  2x    1-4x2'    i-2x 

TheL.C.D.isl-4xa. 

The  respective  quotients  are  1  —  2x,  1,  and  1  +  2x. 

The  respective  products  are  1  —  2x,  1,  and  3  +  6x. 

Hence  the  required  fractions  are  — — — ^  -,  and  — '^ — ^« 

^  1-4x3*  i_4a4i'  l-.4xa 

9.       ' 


9_a:3'   8  +  x'   3  — x 
TheL.C.  D.  isO  — x^. 
The  respective  quotients  are  1,  3  —  x,  and  3  +  x. 
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The  respectiye  products  are  5, 21  ^  7x,  and  0  +  3x. 

Hence  the  required  fractioni  are  r-^-r»  ,  and  « 

9  —  **^    9  — X*  9  — X* 


10. 


xa-9x4-18*   xa-lOx+24 
1  1 


xa-9x+18      (x-3)(x-6)    xa-10x  +  a4     (x-.4)(x-e) 

The  L.  C.  D.  is  (x  —  3)  (x  -  4)(x  —  6). 
The  respectiye  quotients  are  x  —  4  and  x  *  3. 
The  respectiye  products  are  x  —  4  and  x  —  3. 
Hence  the  required  fractions  are 

'-^  and  '-« 


(x-3)(x-4)(x-.6)  (x-3)(x-4)(x-e) 

Exercise  47.    Page  129. 

Simplify : 

1  J?  — l^J^  — 3     X  — 7,x  — 2 

2  6  10  6    ' 

The  L.  C.  D.  is  10. 

The  respectiye  multipliers  are  5, 2, 1,  and  2. 

.*.  6(x  —  1)  =     6x  —  6  =  Ist  numerator. 

—  2(x  —  3)  =  —  2x  +  6  =  2d  numerator. 

—  (x  —  7)  =  —    x  +  7  =  3d  numerator. 
2(x  —  2)=     2x^4  =  4th  numerator. 

4x  +  4  =  the  sum  of  the  numerators. 

XI.  **v    *      *•       .    4x  +  4     2x  +  2 

.'.  the  sum  of  the  fractions  is  — -~-  =  — -^^« 

10  5 

2  2x-l     x+7 . X— 4     X— 3 

3  6     "*■     4  2    ' 

The  L.  C.  D.  is  12. 

The  respectiye  multipliers  are  4,  2,  3,  and  6. 

.*.  4(2 X  —  1)=     8x—  4=  1st  numerator. 

—  2(x+7)  =  — 2x  — 14  =  2d  numerator. 
3(a:_4)=     3x  — 12  =  3d  numerator. 

—  6(x  —  3)  =  — 6x+18  =  4th  numerator. 

3x  — 12  =  the  sum  of  the  numerators. 

/.  the  sum  of  the  fractions  is     ^"^ —  =  ^"7  ■* 

12  4 
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o    7jr  — 6      3a:  +  2.ar+l      6ar  — 10 

«)•   —————  ^  — — —  +  "         "■-  * 

8  3  4  12 

The  L.  C.  D.  is  24. 

The  respective  multipliers  are  3,  8,  6,  and  2. 

.*.  3(7  X—   5)  =     21  ar  — 16  =  Ist  numerator. 

—  8(3a:+    2)  =  — 24ar  —  16  =  2d  numerator. 

6(a:+    1)=       6x+    6=  3d  numerator. 

-  2(6  X  — 10)  =  — 10  ar  +  20  =  4th  numerator. 

—   7 x^  6  =  the  sum  of  the  numerators. 
.*.  the  sum  of  the  fractions  is  ~    * ""    —  **" 


24  24 

A    2x  +  3.x  — 2      6ar  +  4      2x  — 4 
9  6  12  3     ' 

The  L.  C.  D  is  36. 

The  respective  multipliers  are  4,  6,  3,  and  12. 

.-.  4(2  X  +  3)  =       8x  +  12  =  Ist  numerator. 

6(x  — 2)=       6x  — 12  =  2d  numerator. 

—  3(5 X  +  4)  =  — 15  X  — 12  =  3d  numerator. 

—  12(2  X  —  4)  =  —  24  X  +  48  =  4th  numerator. 

— 25x  +  36  =  the  sum  of  the  numerators. 

xu              *Ai.    *      x-        •    —  25x  +  36     36  — 25x 
.•.  the  sum  of  the  fractions  is  —       ^ —  = • 

24  24 


5    2x  +  3  .  x  +  3      18x  +  6  .  g~3 
2x  4x  8x2     ^     X    '• 


TheL.C.D.  is8x2. 

The  respective  multipliers  are  4x,  2x,  1,  and  8x. 

.«.  4  x(2  X  +  3)  =      8  x®  +  12  X        =  Ist  numerator. 
2x(x+3)=      2x2+6x        =2d  numerator. 

—  (18  X  +  6)  =  —  18  X  ^  5  =  3d  numerator. 

—  8  x(x  —  3)  =  —  8  x2  +  24  X        =  4th  numerator. 

2  x^  +  24  X  —  6  =  the  sum  of  the  numerators. 

.-.  the  sum  of  the  fractions  is  2xMi24x~5^ 

8x2 
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6    ^     2jr~ll      x  +  8  .  g  — 7      g— 1 
'2  3  4  6  12   ' 

The  L.  C.  D.  is  12. 

The  respectiTe  multiplien  are  6,  4, 3,  2,  and  1. 

.;  6x         =  lit  numerator. 

—  4(2x— 11)  =  — 8ir  +  44=:2d  numerator. 

—  8(a;  +  3)  =  — 3x—  9  =  8d  numerator. 

2  (x  —  7)  =     2  X  — 14  =  4th  numerator. 

—  (x  —  1)  =  —    x+    1  =  6th  numerator. 

—  4  X  +  22  =  the  sum  of  the  nnmeraton. 

/.  the  sum  of  the  fraction.  is-^^-^«^  =  -^^,-^  ^^  =  11:=^ 

12  6  0 

«    4o«     g-f  6  ,  4ft>     aV>  +  ab^^ia^ 
■     63         ab         a^  aV^ 

The  L.  C.  D.  is  oW 

The  respectiye  multipliers  are  a\  ab,  l^,  and  1. 

.*.  4  a*  =  1st  numerator. 

—  a5((#4-  6)  =  ^aV}^al^  =  2d  numerator. 

4  6*  =  3d  numerator. 
^4a^  +  a*b  +  ab^  =  4th  numerator. 

46*  =:  the  sum  of  the  numerators. 
.*.  the  sum  of  the  fractions  is         — 


g    6x-ll     x-1      Ux-l      12x-6 
4  10  12      ^       3      ■ 

The  L.  C.  D.  is  60. 

The  respectiye  multipliers  are  16,  6,  6,  and  20. 

.•.  15(6x— 11)=        76x— 166  =  l8t  numerator. 

—  6(x—   1)  =  —     6x+     6  =  2d  numerator. 

•^       6(11  X—   1)=       66  X—     6  =  3d  numerator. 

—  20(12  X  —   6)  =  —  240x  +  100  =  4th  numerator. 

— 116  X  —   64  =  the  sum  of  the  numerators. 

.*.  the  sum  of  the  fractions  is 

-116x-64_-29x-16^     29x+16 
60  16  15      ' 
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9    ^-H  .  Sx  —  i      1      6x+7     ^ 
*      2  6  4  8     ' 

The  L. CD.  is  40. 

The  respective  multipliers  are  20,  8, 10,  and  6. 

.-.  20(x  +  1)  =     20  X  +  20  =  1st  numerator. 
8(3a:-4)=     24 a: -32  =  2d  numerator. 

10  =  3d  numerator. 
—  6(6  X  +  7)  =  —  30 ar  —  36  =  4th  numerator. 

14  x  —  37  =  the  sum  of  the  numerators. 

/.  the  sum  of  the  fractions  is  ^^^^ — —• 

40 


10    2.r  — 6      8i:--4  .  663:  — 48 


6x  16x  45x 

TheL.C.D.  is45x. 

The  respective  multipliers  are  9,  8,  and  1. 

.-.  9(2  X  -  6)  =      18  X  -  54  =  Ist  numerator. 
—  3(8x-4)  =  — 24x+12  =  2d  numerator. 

66  X  —  48  =  3d  numerator. 

60x  —  90  =  the  sum  of  the  numerators. 

/.  the  sum  of  the  fractions  is  ^^^""^  =  ^^^""^^. 

45x  9x 


jj    llxy  +  2      6y2  — 3      6xa->6^ 
x^y'^  xy*  x*y 

TheL.C.D.  isx»y8. 

The  ^respective  multipliers  are  xy,  x*,  and  y^. 

/.  xy  (11  xy  +  2)  =      11  x^yS  +  2  xy  =  1st  numerator. 

-x2(5y2-3)  =  -   6x2y2+3x3  =2d  numerator. 

- y\Q xa -  5)  =  -   6a^y^  -|- 6ya  3d  numerator. 

3  x3  +  6y2  +  2xy  =  the  sum  of  the  nu- 

[merators. 

.-.  the  sum  of  the  fractions  is  ^^^±M±^. 

x*y' 
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12       3       I      1 1      .  2x^z     y~6g 

The  L.  C.  D.  is  12  j^y«z«. 

The  respectiTe  multipliers  are  6y«^  2  A,  6Ty«,  8y*,  3^«. 

.'.  18yz*=l8t  numerator. 

2A  =  2d   numerator. 

—  6xy'  =  8d  numerator. 

Sjf^(2x  —  z)=6 xy*  —   3 y?«  =  4th  numerator. 

3yz(y  —  62)  =  3 y'g— 18 yz*  =  5th  numerator. 

2x^2  =  the  sum  of  the  numerators. 


.*.  the  sum  of  the  fractions  is 


2A         1 


12  2^^%*     ySg 


Simplify : 

1.  ^+  » 


Bxercise  48.    Page  130. 


x  +  6      a:  — 6 

The  L.  C.  D.  is  (ar  +  6)(x  -  6). 

/.  jp  —  6  =  1st  numerator. 
X  +  6  =  2d  numerator. 

2x  +  1  =  the  sum  of  the  numerators. 
...  th.  «m  of  the  fraction.  U  ^^}f^  =  ^^^• 

2.  -!-__J_. 

1+X        1— X 

The  L.C.D.  U  (1  +  x)(l  -x). 

.'.  1  —    X  =  Ist  numerator. 
—  (1  +  x)  =  —  1  —    X  =  2d  numerator. 

—  2x  =  the  sum  of  the  numerators. 

2x                    2  X 
.*.  the  sum  of  the  fractions  is =  — • 

(l+x)(l-x)      x3-l 

3    _i ^__ 

1  +  x      l-x3 

The  L. CD.  is  1— x«. 

1  —  X  =  Ist  numerator. 

—  2        =2d  numerator. 

—  1  —  X  =  the  sum  of  the  numerators. 

—  1— X         1  +  x  1 

/.  the  sum  of  the  fractions  is  =  — -^ —  = • 

l-x=*       x8-l     x-1 
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The  L.  C.  D.  ii  (x  -  y)«. 

,••  (j:  —  y )  (x  +  y)  =     a:*  —  y^  =  1  st  numerator. 
—  (**  —  y^  =  —  Jf^  +  y*  =  2d  nomerator. 

0      =  the  8um  of  the  numerators. 

.*.  the  sum  of  the  fractions  is  0. 

ar  +  y      (a;+y)* 
The  L.  C.  D.  is  (x  +  y)^. 

•••  (ip  +  y)  (j?  —  y)  =     J^  "•    y*  =  ^•^  numerator. 

"•(*  — y)'  =  — ^  +  2xy—    y'  =  2d  numerator. 

2xif  —  2y*  =  the  sum  of  the  numerators. 
/,  the  sum  of  the  fractions  is     ^^ ""    'If  ■ 

(*  +  y)' 


*   2a(a  +  6)      2a(a-6)* 
The  L.C.D.  is  2a(a  +  6)(a  — 6). 

.*.  a  ~  6  =  Ist  numerator, 
a  +  6  =  2d  numerator. 

2  a       =  the  sum  of  the  numerators. 
•*.  the  sum  of  the  fractions  is 

2a  ^1  _      1 

2a(a  +  6)(a-6)      (a  +  6)(a-6)      a«-.6a' 


7         1+x     ^      1-x 


l  +  x+a:*      1— ar  +  x* 

The  L. CD.  is  (l  +  x  +  x»)(l -x  +  a^). 

.•.  (1  +  x)  (1  —  X  +  x^)  =     1  +    X*  =  Ist  numerator. 
—  (1  —  x)  (1  +  X  +  x2)  =  —  1  +    a:8  =  2d  numerator. 

2  x^  =  the  sum  of  the  numerators. 

2  T^                            2x^ 
.*.  the  sum  of  the  fractions  is  : = . 

(l  +  x  +  x2)(l-a:  +  x2)      l  +  x^  +  x* 
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a -3c      o»-27c« 

TheL.C.D.  iia«-27c«. 

.*.  a*  +  Zae  4-  9c*  =  Ut  nimiermtor. 

—  (a  —  3c)»=  —  flg  +  floe  — 9c«=  2d  nomentor. 

9ac  =r  the  ram  of  the  nnmermlon. 

/.  the  sum  of  the  fnctioBi  ii  -^ -• 

a»-27c« 

9.  £±i(-£ni[ iSL. 

X— y    jp+y    **— y* 

TheL.C.D.  Uar«  — y«. 

•••  (*  +  y)('  +  y)=     «■  + 2 xy  +  y«=  lit  numerator. 
"•('""y)(''"y)  =  ""**  +  2'y  — y*  =  2d  numermtor. 

— 4xy         =  8d  numerator. 

0         s  the  aiim  of  the  nvmeratoTt. 
.*.  the  ram  of  the  fractions  if  0. 

j^       X     .      X     .     2x« 


a  —  X     a  +  '     o*  +  x* 

The  L. C. D.  ii  (a  —  x)(a  +  x)(a«  +  x«). 

(o  +  x)  (a^  +  x«)x  =  a«x  +    o^x*  +    ax»  +    x«  =  lit  numerator. 

(a  —  x)(a*  +  x*)x  =  a'x  —    a*x^+    ox*—    x*  =  2d  numerator. 

(g  — x)(o-fx)2x»=  2agja — 2x*  =  8d  numerator. 

2a<x+2a>x»  +  2ax*  — 2x«  =  the  sum  of  the  nn- 
.•.  the  smn  of  the  fractions  is  [merators. 

2o»x  +  2o«x»  -f  2flx« -> 2x* _ 2a«x  +  2o»x'  4-  2ai* -  2x< 
(a  —  x)(a  +  x)(a«  +  x»)  a*  —  x* 

11.1-     2      .      1 


X     x+1      x+2 

The  L.  C.  D.  is  x(x  +  l)(x  +  2). 

••.  (x+l)(x  +  2)=       x« +  3x  + 2  t=l8t  numerator. 

—  2x(x  +  2)=— 2x>  — 4x        =  2d  numerator. 

x(x  +1)=        x*+x        =8d  numerator. 

2  s=  the  sum  of  tlie  numerators. 

2  2 


.'.  the  sum  of  the  fractions  is 


x(x  +  l)(x  +  2)      x»  +  3  x2  +  2x 
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12    Q-2o         2 1_ 

9-aa      3  +  a      3-a' 

The  L.  C.  D.  is  9  -  a\ 

.'.  6  —  2  a  =  Ist  numerator. 

—  2(3  —  a)  =  —  6  +  2a  =  2d  numerator. 

0         =  the  sum  of  the  first  two  numerators. 

.*.  the  sum  of  the  first  two  fractions  is  0. 

1      -_     1 


.-.  the  sum  of  all  the  fractions  is  the  last  fraction = — ,  or 


S-a'      a-3 


13         1.1 X 

x  +  2y      X  — 2y      x^  — 4^3* 

TheL.C.D.  is2;«  — 4ya. 

.*.  x  —  2y  =  1st  numerator. 

x-\-2y  =  26.  numerator. 

^x  =:3d  numerator. 


X  =  the  sum  of  the  numerators. 


.*.  the  sum  of  the  fraction!  if  --— ^ — -• 
14.  -!.>?+     1  ^ 


y  — 1     y      y  +  1      y*  — 1 
TheL.C.D.isy(y2-l). 

.'.  y(y  +  1)  =       y*  +  y  =  1st  numerator. 

—  2(ya  — 1)  =  — 2y3  +  2  =  2d  numerator. 

y (y  —  1)  =        y^  —  y  =  3d  numerator. 

—  y  =  4th  numerator. 

2  —  y  =  the  sum  of  the  numerators. 

2  —  tf 
.*.  the  sum  of  the  fractions  is * — • 

y(y'-i) 

15.  -^ 1-1+1. 

a:— 1  afi^x     x 

TheL.C.D.  isa:*  — ar. 

/.  sfl       =  1st  numerator. 

—  a:*  +  a:  =  2d  numerator. 

—  1  =  3d  numerator. 

a:  —  1  =  4th  numerator. 

2ar  —  2  =  the  sum  of  the  numerators. 

.-.  the  sum  of  the  fractions  is  ^f=l?  =  ?i£rLll=  ?. 

a^-^x      a:(x— 1)     x 
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h  ab  af^ 


16. 

a  +  6      (o  +  6)«      (a  +  6)« 

The  L.  CD.  18  (a  +  6)«. 

/.  6(a  +  6)«  =     a«6  +  2  a6«  +  M  =  Itt  nviinerator. 
—  ab(a  +  6)  =  —  o*6  -•    oA*         =  2d  namerator. 

—   al^        sdd  numerator. 

M  =  the  sum  of  the  nvmeratort. 
.*.  the  8iim  of  the  fnctions  is -• 

17.  g  +  .y_    2j   _jr'(x-.y)  _J-t-.y       2r  i* 

jr         x  +  y     3r(*a-3r«)        y         x  +  y     y(x  +  y) 

TheL.C.D.  Uy(x  +  y). 

.'.  (x  +  y)*  =     X*  +  2  ary  +  y*  =  lit  numerator. 

—  2xy         =2d  numerator. 
—  x*  =8d  namerator. 

y>  =  the  sum  of  the  nnmeratort. 
.'.  the  sum  of  the  fractions  is  — ^ —  =  — 3L— 

X  —  a      (x  —  o)*      (x  —  ay 
The  L. CD.  is  (x  — a)«. 

.'.  3(x  —  a)a  =  Sx*  —  6ax  +  8a«  =  1st  numerator. 
4  a(x  —  a)  =  4  ax  *  4  a>  =  2d  numerator. 

•  6a>  =  8d  numerator. 

3x^  —  2ax  —  6a^  =  the  sum  of  the  numeratort. 

.-.  the  sum  of  the  fractions  is  g^-2«^-g«'. 

(x  -  a)« 

19.  -JL_+      «'  ^  +  « 


X  — 2a      x»  — 8a»     x3  +  2ax  +  4a3 
The  L.  C D.  is  x«  —  8a«. 

.'.  x^  +  2ax  +  4  a*  =  1st  numerator. 

a*  =  2d  numerator, 
.(x  +  a)  (x  —  2  d)  =  —  X*  +    ax  +  2  a*  =  3d  numerator. 

Saj^+7d!^  =  the  sum  of  the  numerators. 

.'.  the  sum  of  the  fractions  is     ^f  \  ^  ■ 

x"  — oo* 
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20    ^  — 2ar  +  3  .       a:  — 2 


afi+1  a:3-x+l      a:+l 

The  L.  C.  D.  18  a:«  +  1- 

/.  x*  —  2  X  +  3  =  let  numerator. 
(x+l)(ar  — 2)  =  a:a—    a:-2  =  2d  numerator. 

—  ar*+    x  — l  =  3d  numerator. 

x^''2x        =  the  sum  of  the  numerators. 
.*.  the  8um  of  the  fractions  is  ^- — — ^• 

21.  -1-4.       ^-^  a^  +  ar-S^ 

The  L.  C.  D.  is  ar*  -  27. 

.'.  a:*  +  3  a:  +  9  =  1st  numerator, 
(x  — 3)(x  — l)  =  a:3-.4x+3=2d  numerator. 

ar*+    X  — 3  =  3d  numerator. 

8x*  +  9  =  the  sum  of  the  numerators. 

.'.  the  sum  of  the  fractions  is  ?^_±_?. 

x8-27 

.  22    xa-|-8x+15     x~l^  (x+ 3)Cx  + 5)      x-1 
'  x3+7x+10     x-2      (x+2)(x+6)      x-2 

__x  +  3     x~l 
X  +  2     X  —  2* 
TheL.C.D.i8    (x+2)(x-2)  =  xa-4. 

.-.  (x-2)(x  +  3)=     x«  +  X  -  6  =  Ist  numerator. 
-  (^  +  2)(x - 1)  =  -xa--x+2  =  2d  numerator. 

—  4  =  the  sum  of  the  numerators. 


.*.  the  sum  of  the  fractions  is 


-4  4 


x3-4     4-xa 


23,    3^— 5ax  +  6a»      x  — 7a_  (x  — 2a)Cx  — 3a)      x  — 7a 
'  x^  — 8ax+16a«     x  — 6a      (x-3a)(x-6a)      x  — 6a 

^x  — 2a     j:  — 7a 
X  — 5a     X  — 6a 
_x--2a  — x+7a 
j  X  — 6a 

!  6a 

X  — 6a 
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24.   -i— + 


x-2      ar«-3*  +  2      x'-ix+S 


x-2      (x-l)(x-2)      (x-.l)(x-3) 

TheL.C.D.  b  (x-l)(x-2)(x  — 8). 

/.  (x  —  l)(x  — 3)  =  x»  —  4x  +  3=:Ut  numerator. 

x^3  =  2d  namerator. 
—  2(x  —  2)=     — 2x  +  4  =  3d  namerator. 

x^  —  6x  +  4  =  the  sum  of  the  nnmeraton. 
.*.  the  sum  of  the  fractions  it 

ja-,6x-|-4  _        (x-1)Ct-4) x-4 


(x-l)(x-2)(x-3)      (x-l)(x-2)(x-.3)      (x-2)(x-a) 
1.2  3 


25. 


a^  — 7a+12      a>  — 4a  +  3     a^  — 6a  +  4 

1.2  8 


(a-3)(a-.4)      (a-l)(a-8)      («-l)(a-4) 

The  L. CD.  is  (a- l)(o-8)(o-4). 

.*.  a  —  1  =  Ist  numerator. 

2  (a  — 4)=     2  a  — 8  =  2d  numerator. 

—  3(a  —  3)  =  — da  +  9=8d  numerator. 

0      =  the  turn  of  the  numerators. 
.*.  the  sum  of  the  fractions  is  0. 

26. 

3  4  3  4 


10a2  +  a-3      2a«  +  7a-4      (2a-l)(6a  +  3)      (2o-l)(a  +  4) 

The  L.C.D.  is  (2a-  l)(6a  +  3)(a  +  4). 

.-.  3(a  +  4)  =       3a  +  12  =  Ist  numerator. 
—  4(6  a  +  8)  =  —  20  a  —  12  =  2d  numerator. 

— 17  a  =  the  sum  of  the  numerators. 

1*7/1 

.'.  the  sum  of  the  fractions  is  — -— -— --• 

(2a-l)(5a  +  3)(a  +  4) 

3  13  1 


^'  2  +  x-6xa     l-x-2xa     C2  +  3x)(l-2x)      (l  +  ar)(l-2x) 
The  L.  C. D.  is  (2  +  3x)(l  - 2x)(l  +  x). 
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/.  3(1  +  a:)  =     3  +  dr  =  Ist  numerator. 
—  (2  +  Sx)  =  —  2  —  8ar  =  2d  numerator. 

1  =  the  sum  of  the  numerators. 

.*.  the  sum  of  the  fractions  is • 

(2  +  3x)(l-2a:)(l  +  ar) 

Exercise  49.    Page  134. 
Simplify : 

«  3^        .         X  X  2^        ,         X        ,         X 

1.   _ — -  -I __  — =  __ — _  -J-  — __.  -I- 


jp2— 1      x+1      1  — a:     x3  — 1      x+1      X— 1 

The  L.  C.  D.  is  x*  - 1. 

.*.  ar*        =  Ist  numerator. 

jr(jr  —  1)  =   a:^  —  ar  =  2d  numerator. 

x(x  +  1)  =   a:^  +  X  =  3d  numerator. 

3a:^        =  the  sum  of  the  numerators. 
.*.  the  sum  of  the  fractions  is 


a:3-l 


o        a      .     Sa     ,     2ax            a      ,     3a  2ax 

^. 1 . 1.  __ .  = -I- 


a  —  x     a  +  x     X*  —  a'^     o  —  x     o  +  x     a^  —  x^ 

TheL.C.D.  isa8  — x3. 

.-.  a^a-^  x)=    a^  +    ax  =  Ist  numerator. 
3a(a  —  x)  =  3a2  —  3  ax  =  2d  numerator. 

—  2  ox  =  3d  numerator. 


4a^  —  4ax  =  the  sum  of  the  numerators. 

.-.  the  sum  of  the  fractions  is  i^!ni££  =     ^o(^a^x)      ^  _4a^^ 

a^  —  X*         (a  +  x)  (a  —  x)      a  +  x 

3    _3 2_^      15  3  2  15 


2a-3     3  +  2a     9-4a3     2a  —  3     2a  +  3     4a3-9 

TheL.C.D.  i8  4a2-9. 

.•.  3(2  a  +  3)  =     6a  +   9  =  Ist  numerator. 
—  2(2a  —  3)=  —  4a+    6  =  2d  numerator. 

— 15  =  3d  numerator. 

2  a         =  the  sum  of  the  numerators. 
2a 


.*.  the  sum  of  the  fractions  is 


4aa-9 
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b         a  —  b      i^^aVt         b        0-6     6(6-a)(6  +  a) 

_  a  —  6  ,  _2  a_  ,        a* 


6        a-6     ft(6-a) 
a  — 6  ,     2a  a* 


*        a-6     6(a-6) 
TheL.C.D.  i»6(a-6). 

/.  (a  — 6)*=     a'  — 2a6  +  6*ssl8tiiiiiiierator. 

%ab        =2d  numerator. 
—  a*  =  8d  numerator. 


.*.  the  Bum  of  the  fractions  St 


^  =  the  turn  of  the  numeratori. 

6«      _     6 
ft(a-ft)"a-ft 


5    3  6  ^^-7^3  .       6       .  2r-7 

The  L.  C.  D.  is  jr(l  —  4a^. 

/.  3(1  —  4  a;>)  =  3  — 12  a;>  =  1st  numerator. 

6x(l  +  2x)  =        6x  +  lOx*  =  2d  numerator. 

ar(2x-«7)=    *7ir+   2 x*  =  3d  numerator. 

3  —  2x  s=  the  sum  of  the  nnmeraton. 

.'.  the  sum  of  the  fractions  is  — ^-r^  =  -~r——' 

1-4x3     4x3-1 


e.^J-^.+^J-^+-^L^=_X^+^J^*    1 


(x  +  a)a      (a-x)*     x3-a3      (x  +  a)«      (x-a)«     x«  — a« 

The  L.  C.  D.  is  (x  +  a)2(x  —  a)«. 

.•.  (x  —  a)2  =  X*  —  2  ax  +  a*  =  1st  numerator. 

(x  +  ay  =  x3  +  2ax  +  a'=2d  numerator. 

(x  +  a)  (x  —  a)  s=  X*  —  a*  =  3d  numerator. 

8x3  -f  a'  =  the  sum  of  the  numerators. 

^,  ,^,     .      ..        .  8x3 +  a«  3jr3  +  a3 

.-.  the  sum  of  the  fractions  is — ^^ —  =  — — r-^-r :• 

(x  +  a)3(x-a)3     x*-2a2a:3  +  o* 


-2x» 


7.      1      I       g-y  J^.y-2x3^     1      ^        x-y        |Xy-2j^ 

X  — y     x3  +  xy  +  y3      y«  — x»      x  — jr     x^  +  xy  +  y*      x»  — y" 
The  L.  C.  D.  is  x»  -  y». 


142  SCHOOL  ALGEBRA. 

/.  x*  +    xy  +    y2  =  lat  numerator. 

(x  — y)2=        x®  — 2xy+    y*=r2d  numerator. 

—  2x3+    xy  =3d  numerator. 


2y'  =  the  sum  of  the  numerators. 


.*.  the  sum  of  the  fractions  is 


X»-y» 


8. 


(x-2)(x-3)      (x-l)(3-x)      (x-l)(x-2) 
1  2^1 


(x-2)(x-3)      (x-l)(x-3)      (x-l)(x-»2) 
TheL.C.D.is  (x-l)(x-2)(x-3). 

/.  X  —  1  =  Ist  numerator. 
—  2(x  —  2)  =  —  2x+4  =  2d  numerator. 

X'3  =  3d  numerator. 

0    =  the  sum  of  the  numerators. 

.*.  the  sum  of  the  fractions  is  0. 


A  be  ,  ac  ,  ab 


(caXa-^b)      (a-6)(6-c)      (b^c)(^c^a) 
The  L.  C.  D.  is  (a  —  6)  (6  —  c) (^c-^d). 

.*.  6c (6  —  c)  =  6c*  —  6c*  =  1st  numerator. 
ac(c  —  a)  =  ac^  —  a^  =  2d  numerator. 
ab(a  —  6)  =  a^b  —  06*  =  3d  numerator. 

0^6  —  a6*  +  62c  —  6c2  +  oc*  —  a^c  =  the  sum  of  the  numerators. 

.*.  the  sum  of  the  fractions  is 

ag6^fl63+fe^c  — 6cg-f  ac*--ogc_      (o  — 6)(6  — c)(c  — a)  _      ^ 
(a-6)(6-c)(c-a)  (a-6)(6-c)(c-a)      ""   ' 

See  School  Algebra,  page  133,  Example  (2). 
^Q  6  +  c  j^         a-^c , a  +  ft 


(a-6)(a-c)      (6-c)(6-a)      (c-a)(c-6) 

6  +  c  a-^-  c  a  +  6 


(o-6)(c-a)      (6-c)(a-6)      (c-a)(6-c) 
The  L.  C.  D.  is  (a  -  6)  (6  -  c)  (c  -  a). 
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.'.  —  (6  —  c)(6  +  c)  =  c«  —  6«  =r  lit  munenitor. 

—  (c  —  o)(a  +  c)  =  a*—  c«  =  2d  Donienitor. 

—  (a  —  6)(a  +  6)  =  6* — a*  =5  3d  nimicrator. 

0     =  the  •am  of  Um  nnmermton. 
.'.  the  sum  of  the  fractiont  it  0. 

11.  3  *  « 


(a  — 6)(6-c)      (6-a)(c-a)      (a-c)(c-6) 
3.4  0 


(a-6)(6-c)      (a-6)(c-a)      (c-a)(6-c) 

The  Ii.C.D.  is  (a-6)(6-c)(c-a). 

.*.  d(c  —  a)  =     8 c  —  8a  =  Ist  nimiermtor. 

4(6 ^c)=:     46'4cs=2d  numerator. 

-*6(a'6)  =  — 6a  +  66=:3d  nomerator. 

*0a+106  —  c  =  the  tom  of  the  numeratort. 

/.  the  sum  of  the  fractions  is  — ""    "  +  ^^    ""^^ — . 

(a-6)(6-c)(c-a) 


12. 


1  1  1 

The  L. CD.  is  ary«(x—y)(y -«)(*- «)• 

•*•  y*(y  "■  *)  =     y^  —  y«*  =  l«t  numerator. 

—  ar«(ar  —  2)  =  —  A  +  xar"  =  2d  numerator. 

— (*— y)(y-"«)(af— «)  =  A— ar*y+xy^— x**+y«2— y**  =  dd  numerator. 

—ar^y+xy*  s  the  sum  of  the  nu- 
.•.  the  sum  of  the  fractiont  is  [meratort. 
xv«  —  J*.y _. yyC.y-g) 

ary«Cjp-y)(y-«)(x-«)      ry2(x-y)(y-*)(x-«) 

-1  1 

«(y  — «)('—«)    «(y— «)(«—*) 

*    (a-6)(a-c)      (6-o)(6  +  c)      (c-a)(c  +  6) 

_         6c  — qg 6^-1- ac  c^  +  oft 

~(a-6)(c-a)      (a-6)(6  +  c)      (c-a)(6  +  c) 

The  L.  C.  D.  is  (a  —  6)  (c  -  a) (6  +  c). 
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/.  (6c  —  a2)  (6  +  c)  =     lAi-\-b€^'^  a%  —  a^c  =  Ist  numerator. 

—  (6*  +  oc)  (c  —  a)  =  —  W:  +  a63  +  a^  —  ac*  =  2d  numerator. 

(c2  +  a6)(a  — 6)  =  —  60*  —  ai^  +  a^6  +  oc»  =  8d  numerator. 

0  =  the  sum  of  the  numera- 

.-.  the  sum  of  the  fractions  is  0.  [ton. 

Exercise  50.    Page  137. 
Simplify : 

.  12x3      14j?.y^  12x14  g».y 

2      3o»feM     aOfiiM^  3  X  20gg63c«iii«n« 
4amfi       21  aM      4x    21a^c^jiifi 

"  7  a^c^  * 

Imxy       Za^ifi        1  XZa^ifimxy 

7acy 

4.  OmV      4a:«.y3_  9  X  4 t»3n3a:3.y» 

Sx'y*      16 nn      8  X  15iiifia:*y* . 

""  10  xy* 

g  16a*6»  .  4a»6^16a*fe«     8x«y 

21  x«ya  *  3x2y      21  x«ya      4a»6 
_4fl6^ 
7xy' 

A  7g.y   ,  36  xz  _  7xy      36  yt* 

1223  •  36y«3~12«3      36x2 

^3^ 
62* 

x3  +  y3      x+y  x^  +  y*  x  +  y 

^4x(x-y)^ 

««  +  y^ 
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8  3x«-x  2o       _3f(3r-l)  2a 

a  2a:a-4x  a  2x(x-2) 

r-.2* 

9  3x«     v8r-6^     8i<      w8(t>2) 
6x-10        4x»        6(x-2)  4jr» 

^    9 
20x 

10  8a»  4o«        _    8<i«        tt»-faft-t>y 

•      a»-6«     a»  +  a6  +  ft«     a»-ft«  4a« 

__  8a« fl«-t-o6-t-6» 


14. 


(a-.6)(a«  +  a*  +  6»)  4a« 

^    2a 

11  x*  +  y*  .  8x«+8y«^x«.t-y«         x  +  y 

•        x«-y«"^     x  +  y         x«-y«^82«  +  8y« 

—         x*-t-  y^  x-t-y 

"(x  +  y)(x-y)^3(x«  +  y«) 
_        1 
3(:r-y)* 

12  gft-y  y         ^  aft-ft^  wfl(fl*-6*) 
■     a(a  +  fc)      a(o«-6«)      a(tt  +  6)  ** 

a(a  +  6)  6» 

6 

111        o^^4x*      g^  — 2ax_a*  — 4x'      ax-f4x* 
a^  +  4ax     ox  +  4x«""a«  +  4ar     o^*  — 2ax 

^  (g  -  2x)(o  4-  2x)  ^  x(a  +  4x) 
a(a  +  4x)  g(g  — 2x) 

__xCa-f-2x) 


ga 


g*— y*  ^  g*->-Jcy_  g*  — y*  >^  g  —  y 

(x  — y)«       X  — y        (x  — y)«     x^+xy 

^(xa+y'K3r+vHj?-y)>,^    J?-y 
(x  — y)«  x(x+y) 

X 
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16  3*  + a*  y^x  +  Sa_(x  +  a)(x^  -^ ax -j- a^)      x -^  S a 

x2  — 9a^       jr  +  a  (ar  + 3a)(ar  — 3a)  x-i-a 

X*  —  aar  +  a^ 

mz  * 

16  o«-ft»  .        a-6       ^(a-ftJCgg  +  qft  +  ft^)  yg^-a^-f-fc^ 
o»+6«  '  a2-a6  +  6a      (a  +  6) (a2 - a6  +  ft^)  a-6 

_ag  +  fl6  +  &^ 
a  +  6 

17  xa-1  j:a-26      ^  (x-|- l)(ar- 1)  ^  (3-+ 6)(x-6) 
•    x3-4x-6     x3  +  2x-3      (x-6)(x+l)      (x-l)(x+3) 

_x-f-6 
x  +  3* 


18.  (i^!^\^^±J/l  =  ^^X-^ 

\       x*/  xy  X*  x"  +  j 


y* 


x» 


19.       /1^-lV-^^ lUi£!zLK?x2x-2x+jf 

Vy2         A2x-y        y  ya  2x-y 


20. 


/8x«     ^\/     4xg  +  2xy         ^\     8x«-.y«     4x«  +  2xy~4xa-2xy~y« 
U*         A4xa+2xy  +  y2       ;  "  ...  - 


y»  4xa  +  2xy  +  ya 

y»  4x3  +  2xy  +  y« 

_  (2x-.y)(4x»+2x.y+.y«)  ^^        - y« 

y«  4x2+2xy+y« 

=  -2x-^ 

y 
=y"2x 

y 
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«■  (-^)(-^)'('-=^ 


x  +  y  x3+y«  «« 

^xa+.ya^x«  +  y»  .  x'-xy  +  .y« 

xy  X*  +  y*  x»» 

_x«  +  .y«^(x+y)Car'-ry  +  y«)^^  ^ 

xy  aS  +  y'*  x^^xy  +  y* 

=  ^(^  +  y). 
y 


22.  i^x— X— X  ^''■"^''' 


c         8a»       erf  4(6^ -W) 

^  Sa^ft  y  c«</  4a6      rrf(6  ~  if) 

c        8a»  erf      46(6-rf) 

=  6crf. 


23.  y(^-.y')x  (^-y')'  H.(^-y)' 

x(x  +  y)       x3+xy  +  y«      (x  +  y)« 


_.y(x-y)(^  +  ry  +  y«)^(x^.y)a(x  +  y)»^(x^-y)« 
a(*  +  y)  x3  +  xy  +  y^  (x  —  y)« 

=y(^-Hy)*. 

X 


2^     rCa-h6)«-ei  ^  Ca  +  c)«  ^  5«-|  ^^  (a -- 6)*  -  e» 
La^  +  fl6  — oc  a  J       a6  — 6*  — 6e 

L         a(a  +  6  — c)  a  J 

(a^fe-f  c)(a--6-c) 
6(a-.6-c) 

L       o  o  J  fc 

_a  +  b  +  c     a ^g  — 6-t-c 

a  (a  +  e  +  6)(a  +  e  — 6)  6 

1 
b 
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^a  -{-  b  --  c){a  "  b  ■\-  c)      (c  +  a  +  6) (c  —  a  —  6)      a{c^a  +  b) 
_a  +  b  +  c  ^(c-\-a''b)Cc-^a  +  b)        c-^a-^b 
~a  — 6  +  c      (c  +  a  +  6)(c  — a  — 6)      a(c  — a  +  6) 

1 

a 


«-    aa^2a6  +  6g  — cgo■^6  — c 
aa  +  2a6  +  &-^-C'»     a-6  +  c 

(a  +  6)2-ca     a-6  +  c 
_  (a -^ b  +  c)(a  —  b  —  c)      a  +  b^c 
""  (a  +  6  +  c)(a  +  6  — c)      a  — 6  +  c 

a  — 6  — c 

a  +  6-f-  c 

*    L    ar(jf  +  1)      "^       x3  +  ap       J  ar 

x(x+l)  2ar+l  x 

X 


2Q       2a3^-^2a^x     ^    g^  — o»    y^x  +  a 

(a:-a)2(x  +  a)«      2(a:3  +  o2)         aar 
_     2flx(3:«  +  aa)     ^Cx+d)Cx'~a)      x  +  a 
(x-a)a(x  +  a)a         2(a^«  +  a»)  ax 

1 

07  —  0 
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30.  a'-6'-c»-26c^^ 2^\ 

d*  —  ab^€Lc  \        a  +  6  +  e/ 

a{a  —  6  —  c)  a-\'h^  e 

_  (o  -f-  >  -I-  c)(o  —  6  ~  c)      a-t-6  — c 
a(a  — 6  — c)  a4-6  +  c 

a  +  6  — c 

a 

_(a«+aft-f  ft')(q*~<i^+&^  V  q  +  6  X^*~^ 
(a»  +  6»)(a«-6»)  a»  +  M  a 

g  +  ft  y(a46)Ca-ft) 


22    x^-f  73ry4'12v«       Jt«4'Ty-2.y« 

(*  +  2y)(x  +  3y)      (*-y)(x  +  4jr) 
=  1. 

Exercise  51.    Page  141. 
Simplifjr : 

1.  "^^^^f'  ,  y\"'_^  +  .y^m_y  +  y 

m 

X  X 

a6___o  J     fl6  ^  3  erf 
c  __        c        __a6  —  3rrf  d       ^  ^d 

o        a6  ~  3 erf  —  a6 "        c  3crf  — a6         c 

oc  —  ^     _ 


^. 
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1  x-1+1  X 


1  + 


T— 1         j:— 1  X  — 1         X         x+l      x+1 


..  1  x4-  1  —  1         X         X— 1         X         X— 1 

x+ 1         x+ 1         x+ 1 

5        ^—y _    a^  — y    _ 3?  — y __    j^    ^ a^  +  y __ ^_+y. 

l_    y         x  +  y  —  !f         ar  X  — y         X         x  — y* 

ic  +  y         a:  +  y         x  +  y 

mn        m^  —  win  +  iwn        m* 

m  + : 

^  iw  —  » _         m  — n         _"*""_     "•      ^w  +  n^in  +  n 

mn    ""  in*  4-  inn  —  mn         m*    ~  in  —  ii         m*    ~  wi  —  » 


7. 


m  +  n  m  +  n  m  +  n 

3  2a-l  8  2a  — 1 


o+l         a,  a      1      a  +  1  2a'''  +  a  —  1 

2     2  2 

^     3  2(2o-l) 

a+1  2a2  +  a  — 1 

__3 2(2a-l) 

a  +  1  (2a-l)(a  +  l) 

3  2  1 


2.m  4-  n      ^ 
A      »«  4-  n 

'   1-       » 


a+1      a+1      a+1 


TO  +  n 

Multiply  numerator  and  denominator  by  m  +  n.    Then, 
2ffl+  n      * 
TO  +  M  2in  +  n  — m— n      »»  _ -■ 

"~"  -—  X* 


9. 


I  n  m+n— n  m 

TO  +  n 

x2-y2 


3?^-a?y-f-y^ 

X  — y 
Multiply  numerator  and  denominator  by  x^  —  y*.    Then, 


c2  _  ya      ^ x»  +  y» x>  +  y»  _ 


x2-xy  +  .yg      (xa-xy  +  ya)(x  +  y)      x^  +  y* 
X  — y 


=  1. 
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10.  "-'   °^-^ 


06  +  6^     a^  +  ab 

Multiply  numerator  and  denominator  bjr  ab(a*  —  6^.    Then, 

1             o 
fl^6     ga-fri  _       o6(a+6)— a<6 
q b      "  ag(a  ~  6)  -  6a(a  -  6) 

i+i+i 

ah     ac      be 
«'*  -  (6  -I-  €)=*' 

ab 
Multiply  numerator  and  denominator  by  abe.    Then, 

i  +  l  +  JL 

ab     ac      be  c  +  b  -^  a 


ga  _  (fc  ^  c)9     c(a2  -  (6  +  c)») 
«*  a  +  6  +  c 


c(a'\-b'^  c)(a'^b^e)      c(a'^b'^c) 

12.  i-i-2. 

I  +  -  +  - 
0     e     a 

Multiply  numerator  and  denominator  by  abc.    Then, 

1+1+1 

a     b      c       be  -^  ae-^  ab 


18. 


a  ,  b  .  c     a^c  +  a62  +  6c* 
-  +  -  +  - 
b      c     a 

i-JL-1 

a6      ac     be 
aa_(ft_c)a' 

a 
Multiply  numerator  and  denominator  by  abc.    Then, 
111 

^^Ba     ^IHS    aMV^      ^m^    ^H^  » 

a&ac6c  c  — 6  — a  C'-^b^-a 


qa -  (6 ^  c)a     6c(a«  -  (6  -  c)8)      6c(a +  6-.c)(a-.6  + c) 
«  a+6— c  1 


6c(a  +  6  —  c)  (o  —  6  +  c)  bc(a  —  6  +  c) 
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XX  X 

1  — a:  l-~x  1— a: 

1-a: 
_l  +  a:a  +  ar(l~af)_  1  +  ar 


16. 


l  +  ac*  l  +  o:* 

1  1 


a+ = a  + 5^ a  +  — i 

g  +  l  3--a  +  a  +  l  4 


1  + 


3-a  3-a  3-a 

^        1         __  1  4 

~^,3-tt     4a +  3-0"' 3a +  3' 

a  + ' ' 

4  4 

IQ  J?-T-y ^ jy  +  y 

x  +  y  + —     ar  +  y  + 


«  +  y  ar  +  y 

a:  +  y  ar  +  y 


xa  -  yg  +  1  ar2  — ^2_|.i 

^ x  +  V 

(x  +  .v)(a:-^-.ya+l)  +  a:+y 
a^*-y*^+l 


x+1  ^y+^ 

17.  I 


y  +  1  y*+i 

^(a?y  +  l)(ya^  +  l)  _  1 

y(ary«  +  ar  +  «)    .    y(a:y«  +  x  +  «) 
_  jry^g  -f  jy  +  yg  4.1  —  1 

_.  ary^z  +  ary  +  yg  _  y  (gyg  +  a?  +  «) 
y(a:y2  +  a:  +  2)      y(a:y«  +  ar  +  «) 
=  1. 
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«g  Saftc  a  h  c 

6c  +  oc  ~  a6  1,1,1 

a     b      c 

Multiply  numerator  and  denominator  of  the  lecond  fraction  by  abc. 
Then, 

o-J ^ 6-1  ^  c-J 
Sabe  abc 


bc-^iK'-'ab  1,1,1 

-  +  -  +  - 
abc 

_       Sabc  (o-l)6c+C6-l)ac+(c-l)a& 

bc-^-ac  +  ab  bc  +  ac-\-ab 

Sabc  fl6c  — 6c  +  a6c  —  ac  + gfec  — 06 

6c  4*  ac  4*  a6  6c  +  ac  +  06 

_  8  a6c  —  (3  a6c  —  6c  —  oc  —  ah) 
bc-^-ac-^-ab 

_  6c  +  ac  +  a6 
6c  4*  oc  +  a6 

=  1. 


__m»+2rew  +  n«  +  i«^  +  na  ^  m»  — 2mii  +  n^  — w^  — n' 

_2m»+2mn-t-2n»^  — gmn 

__.2(ma4-Bm-f  n»)      m*  — ii» 
«a-na  -2mii 

_  m^j+jnnjfna 
—  mn 

m^  +  mn  +  n^ 
mn 
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20.    /:r-.v      x»-.v«\^/r+y  ^  ara  +  ygX 
\x  +  y      a?«  +  /y       \a:  — y      ^  —  y^j 

X  — y      g*-.y*_  (g  — .v)C3:'~Jr.y  +  ya)      a*  — .y« 
x  +  y      x«  +  y«      (x  +  y)(x2  — xy  +  y2)      x«  +  y» 

_  j»  —  2 x^y  +  2xyg  —  y»      x«  —  y> 
a*  +  y»  x«  +  y» 

__  X*  —  2  x8y  +  2  xy8  —  y>  —  x»  +  y» 
ar«  +  y» 


21. 


_2xy^-2x3y 
ar«  +  y« 


a^  +  y  ,  J^ -I- v^ ^  (^ -T-y)^  ,  a^  +  .y' 

ar  — y      x*  — yi       x^  — y2       x^-y* 

^xg  +  2xy  +  yg  +  xa  +  y» 
xa-y« 


2x«  +  2xy  +  2y» 
a:3«ya 


.     /ar-y   _g*-y*\  V  /J?+y  ,  xa+y«\     2xya-2xay     2x«+2xy+2i 

"  U+y    :r»+yv     U-y    if=^W       ^  +  y*  ^^-y' 


yl 


^  2xy(y  - x)  ^  2(xa  +  xy  +  yg) 

a*  +  y»        (a^-y)(^  +  y) 

_      4xy(xa+xy  +  yg) 
(x«  +  y«Xx  +  y)' 


a 

1- 
a 

1 
64-< 

1 

6  +  < 

0 

6«  +  c«- 
26c 

-) 

_6  +  c  +  a26c  +  6»+c2  —  a« 
6  +  c-a^             26c 

_6  +  c  +  a^(6+c)2-a« 
6  +  c  — a              26c 

_6+c  +  a,^(6  +  c  +  o)C6  +  c- 
6  +  c  — a    '                  26c 

^(6  +  c  +  a)«. 
26c 

■  a) 
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52.    Page  142. 


1.  Find  the  yalue  of  Va»  +  6»  +  c»-  (a-6-c)«,  when  a  =  2,  6: 
and  c  =  4. 


Va«  +  6«+c»-(a-6-c)«=V8-8  +  64-(2  +  2-.4)» 

=  8. 


2.  Reduce  to  lowest  terms 

3x«  +  10r»  +  7x-2 
8j:»+10j^  +  8jr 

-    ar-2 


8j«+10r«+7r-2 
3a*+13*3+17ar  +  6* 

8a*+13xa.+  17ar  +  6 

3x«+10a:  +  8 

4x  +  8 
42:+8 


.-.  theH.C.P.isar  +  2. 

3a:«+10al+rr--2 


-3a? 


-4 


Hence 


3a*+13a:«+17ar  +  6 


3^±lfLri. 

80:24.73:4.8 


Simplify : 


3. 


:r-4 


X-.8 


(ar-3)(a:-.2)      (ar-l)(x-3)      (x-l)(2:-2) 

TheL.C.D.i8  (ar-l)(a:-.2)(ar-3). 

/.  x  —  1  =  Ist  namerator. 
(ar  —  4)(jr  —  2)  =  —  x*  +  6a:  —  8  =  2d  numerator, 
(a:  — 3)(a:  — 3)=      ar^  — 6a:  + 9=  3d  numerator. 

X       =  the  sum  of  the  numerators. 


/.  the  sum  of  the  fractions  is 


(a:-l)(a:-.2)(2:-3) 
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4.        ^  +  .y^       I       y^  +  gg       I       ^^-xy 

(^-y)(*-«)    (y-«)(y-^)    («-*)(2'-y) 

—  a:*+  yg  y'^  +  xz a^  '\-  xy 

"    (a?-y)(«-')    (y-«)(^-y)    («-^)(y-«) 

The  L. CD.  is  (ar  — y)(y  — «)(z  — a:). 

.'.  —  (y  —  «)  (a:*  +  y*)  =  —  s^y  —  y^2  +  a:^«  +  y«*  =  Ist  nmnerator. 

—  («  —  x)  (y2  +  xz)  =  —  y^a;  +  xy^  —  xz^  +  x^z  —  2d  namerator. 

—  (x  —  y)  (z^  +  xy)  =  —  xz^  —  x^y  +  yz*  \  xy^  =  3d  numerator. 

—  2x3y  +  2xya  — 2y2«  +  2y2:a  +  2x2«  — 2x«2  =  the  sum  of    the   nu- 

[merators. 

.*.  the  sum  of  the  fraction  is 

2xyg  — 2x3y  +  2y2g  — 2.ygz+2xgz~2xai« 

(*-y)(y-0(2'-^) 

_  (2xyg  — 2xay)  +  (2x2z  — 2jy^z)  +  (2yz^--2xz^) 

(^-y)(y-«)(^-«) 

^  2xj^(y  ~  x)  +  2z(x2  -  yg)  +  2za(y  ,  ar) 

(*-y)(y -«)(«-*) 

_  (—  2xy  +  2xz  +  2.yz  —  2z^) (x -^ y) 

(^-y)(y-«)(«-*) 

^2(x-z)(2~.y)(x~y) 

(^-y)(y-0(«-^) 

=  2. 


Vl  +  x         X    /      Vl  +  ar         X    / 


^xa+(l-x)(l+x)   .  xa-a  +  x)a-x) 

(1  +  x)x  (1  +  x)x 

^jfi+l-x^        (l  +  x)x 

(l  +  x)x   ^x=2-l  +  xa 
^         1         ^(l  +  a:)x^       1 
(l  +  a:)x      2x2-1      2xa-l 


6.  lf^+-L_.) ? 

c\x-^c     x  +  2c/      x^  +  cx  — 2  c* 
_  1/  y  +  2c  +  x  — c  \ 
c\(x  — c)(x  +  2c)/ 


x«  +  cx  — 2c* 
2x+c  3 


c(xa  +  cx  — 2c2)      x»  +  cx  — 2c« 
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_     2r+c  — 3c     _        23f~2c 

c(xa  +  ex  —  2c«)  ~  c(2«  +  ex  — 2c«) 
^         2(x-c)         ^        2 

c(a:  —  c)(x  +  2c)      e(x  +  2c) 


7.   -l^f.^„-i  + 


x^ya    \xa-ya 

=  ^-.y*  (^(^  +  y')  -  C^ -f  V') Ct« - .y«)  -I-  .y«(x> - y«) \ 


^3^-y*  (  2x«.y« 
=  2. 


X2j^a 


/  2x«.y«\ 


8     3(x2  +  x-2)      3(xa-x-2)         8x 
•       a.^-x-2  xa+x-2         xa-4 

^  3(xa-f  x-2)         3(xg-x-2)  8x 

(x-2)(x+l)      (x  +  2)(x-l)"'(x  +  2)(x-2)' 

.-.  TheL.C.D.  i8(x+l)(x-l)(x  +  2)(x-2) 

/.  3(x2  +  x-2)(x-l)(x  +  2)  =     8x*  +  6x«-9xa-12x+12 
-3(x2-x-2)(x+l)(x-2)=:-3x*  +  6x«  +  9x»-12x-12 
8x(x+ l)(x-l)=  -8x«  +    8x 

4x«  -16x 

•*.  the  sum  of  the  fractions  is 

4x»— 16x 4x(j^  — 4)      _     4x 

(x+l)(x-l)(x  +  2)(x-2)      (x2-l)(xa-4)      x^-l' 


\a*  +  y     yJ     \y  x  +  yj 


_  (x  +  2  .y).y  +  x(x  +  y)   .  x(x  +  y)+  2y(x  +  y)  -xy 

yi^+y)         "^  y(x  +  y) 

^xy  +  2y3  +  xa  +  xy  .  x^-f  xy  +  2xy  +  2yg-xy 

y(^  +  y)  yix  +  y) 

^2.vg  +  T^  +  2xy  .  x«  +  2xy.f  2ya 

y(*  +  y)      '      yi^  +  y) 

^xg  +  2xy-f2y«  y(T-\'y)        ^^ 

y(^  +  y)  x2  +  2xy  +  2ya 
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-  ('-A-;?-s)('n-TT-.-T-3) 

^(x-l)(x-3)-4(g-3)  +  12(x-l) 
(x-.l)(x-3) 
(ar+  1)(3:+  3)  +  4(a:  +  3)  -  12(2:  +  1) 
(x+l)(ar+3)    . 
_  a:^-43:+3— 4jr+12+12x— 12     arH4x-t-3+4r+12— 12a:~12 

(a:-l)(x-3)  ^  (x+l)(x  +  3) 

_     ar«  +  4ar  +  3  a:"  — 4x+3 


(a:-l)(x-3)       (x+l)(2:  +  3) 
^(j:+l)(x-t-3)       (a:~l)(T->3)^^ 
(x-l)(x-.3)''(x+l)(x  +  3)        ' 

Lar^  +  xy  +  yi      x«  +  y«J  '  (:r  +  y)« 

^rr8^xy-f  .vg^(x-.y)(xg  +  xy  +  .vg)-1  .  (.y-x)a 
Lxa+xy  +  y*      (ar  +  y)(xa-xy  +  y2)J  *  (x-y)a 

=  ^-y  _j.  (^  -■  -v)^  =  ^-y  X  ^^  +  y^^  =  ^+y 

.o        2a  — 6  — c      ,      26  — c  — a      .      2c  — a  — 6 

1/0. '— -  + 


(a-6)(a-c)      (6_c)(6-a)      (c-a)(c-6) 

2a  — 6  — c  ^h-^c-^a  2c  — a 


(a-6)(c-a)      (6-c)(a-6)      {c-a){h^c) 
The  L.  C.  D.  is  (a  —  6) (6  -  c) {c-^a), 

...  —  (6  -  c)  (2  a  —  6  —  c)  =  —  2  a6  +  62  +  2  ac  —  c2  =  Ist  numerator. 
-•-  (c  —  a)(26  — c— a)  =  — 26c  +  c*  +  2a6  — a2=i  2d  numerator. 
—  (a  —  6)(2c  — a  —  6)  =  —  2ac  +  a^  +  26c  —  62  =  3d  numerator. 

0  =  the  sum  of  the 

.*.  The  sum  of  the  fractions  is  0.  [numerators. 

1 2 x  +  2 2 

^_    x-f-l      (x-f  2)(x+l)_(x  +  2)(x+l)      (x+2)(x+l) 


x+2      (x+l)(x  +  2)      (x+l)(x  +  2)      (x+l)(x  +  2) 

x+2  — 2 
(x+l)(x  +  2) 

x+1-1 
(x+l)(x  +  2) 

X  ^.(.r+l)Cx  +  2)^^ 

(x+l)(x  +  2)  X 
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i+i  1+1 

^        y  +  tf* 

15.   fi.l=:£  +  l±^W^±l\ 

^l-^a        i-x*  "^   l-*aA2x+i; 
_l^ja  —  l  +  2x»-3:g  +  l-t-2a«       x+1 

1-**  .    2x+l 

__ l  +  2x       x+1  _  _J[ 

l-x^      2x+l      1-x 

16.  ^-8.y*x  ^-^y  +  y'  x'^^"^*^ 

x(x  — y)      x*+2xy  +  4y*         x'  +  y* 

^(x-2y)(xa+2xif+4ya)        xa-xy-t-y«  x(x+.yKg~y) 

x(x-.y)  x3+2xy+V      (ar+y)(xa-xy+y«) 
=  x-2y. 

-,y    2.2,2      6  +  c  — g      c  +  g  — 6     g  +  ft  —  c 

17.    -  +  -  + r — r 

a      b      c  be  ac  cU> 

—  26c     2g£  ,  2g6  __ 0(6  + c  —  g)  _  6(c  +  a  —  &)  _ c(g  +  6  ~ c) 

a6c      a^K;       a&c  a^  abc  cibc 

_2fec  +  2ac  +  2a6  — fl6  — ac  +  fl^  — 6c  — gfe  +  fe*  — ac  — ^  +  c' 

g6c 
a«  +  62  +  c« 

g6c 

Exercise  53.    Page  145. 
Solre: 

1    3x  —  l     2x4-1     4x  — 6_^ 
'4  3  6 

Multiply  through  bj  60. 

46x-16-40x-20-4ax  +  60  =  240 

-43x=216 
x  =  — 6 
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6  4 

Multiply  through  bj  12. 

24-14a:+2  =  36x-57ar-.9 

7x=-36 

ar  =  — 5 


3    6x+l      19x4-7      3x  — l_7x  — 1 


3  9  2  6 

Multiply  through  by  18. 

30x  +  6  +  38x+14-.27x  +  9  =  21x-3 

20x  =  -32 

4    1  I  J?_3g  — 2      11x4-2      2  — 7x 
7  2  14  3     ' 

Multiply  through  by  42. 

168  +  6x  =  63x  — 42  — 33x-6-28  +  98x 
-122x  =  -244 
x=2 

e    6x  — 4     o      18  — 4x  , 
6.  — 2^ ^— +  x. 

Multiply  through  by  3. 

6x-4-6  =  18-4x+3x 
7x  =  28 
/.  x  =  4 

6    ^ar4-7  .  7x-13_2x  +  4 
9  27  3     ' 

Multiply  through  by  27. 

18x  +  21  +  7x-13=18x  +  36 

7x  =  28 
/.  x  =  4 

.-    9x+6  ,  8x-7^36x+16     41 
14  14  66  66* 

Multiply  through  by  66. 

36x  +  20  4-32x-28  =  36x+15+41 

32x  =  64 
.-.  x=2 
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x  +  3      x-2     3ap-.5,l 

o.  ■  —  — --—  = +  — • 

2  3  12         4 

Moltiplj  through  hj  12. 

6x+18>4x  +  8  =  3jr-6  +  8 
-x  =  -28 
r  =  28 

Mnltiplj  through  bj  24. 

264-(182:-.6+16ar  +  8)  =  240-(16x-40  +  21x-.8) 
264-18x  +  6-16x-8  =  240-16x  +  40-21x  +  3 

Sx=21 
.'.  x=7 

10    7x-4     3x-l      6(x-l)^3(3x-l)      i 
9  6  6  20  f 

Multiply  through  by  2x2x3x3x6x7  or  1260. 

980x- 660 +  766x- 262- 1060  ar+ 1060  =  667x- 189 +180x 

-61x  =  -427 
x=7 

11.  6x-?l£=i-?ii^^::ii  =  i£rJ-il£z:2  +  22. 

Multiply  through  by  60. 
360x-406x+15-96x  +  24=136ar-76-220x  +  40+1320 

-66x=1246 

...  x=--4|A  =  -y 

12    10j?+11      12X-13      ^^7-6x 
6  3  4     ' 

Multiply  through  by  12. 

20x  +  22 -48x+ 62 -48  =  21-18* 

-10x=-6 

.'.  x=i 
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9 


^^-  y-4"^2(y-4)"^2(y-.4)      2 
Add  the  second  and  third  terms  together. 

3      .        14  1 


y-4      2(y-4)      2 

1 
2 


3     ^     7 


y--4      y-4 
10 


1 
2 


y-4 

20  =  y-4 
y  =  24 


2 


8 


14 

'   x-l      2(ar-l)      3(x-l)      x-1 

Multiply  through  by  18. 

36  45  48 


18 


18^ 


x  —  1      X— 1      a:  — 1      x  — 1 
36-45-48+ 18x 


+  6 


x-1 

18ar-57 


=  5 
=  5 


ar-1 
18a:  — 67==5a:  — 6 
13x=52 
x  =  4 


15.  2£l=^_g^  x+5 


2x-4 
Transpose  —  6  and 


3x  — 6 

x+5 


11 
2 


16. 


10  — 7x     6x  — 4 


3x-6 


2x-3       x  +  6       n     11 


2x-4 
2x-3 


3x  — 6 
x+5    _1 


=  6-" 
2 


2(x-2)      3(x-2)      2 
Multiply  through  by  6. 

6x  — 9     2x+10_g 
X— 2         X— 2 
6ar  — 9  — 2x-10 


x-2 

4x-19 


=  3 


=  3 


x-2 

4x-19  =  3x  — 6 
/.  X  =  13 


6  — 7x  6x 

Multiply  through  by  5  x(6  —  7  x) . 

6x(10-7x)  =  (5x-4)(6-7.r) 
50x-35x3=58x-24-35x2 
-8x  =  -24 
/.  x=3 

17    6  +  8x_46-^8x 
*  8  +  2x      13-2x 

Multiply  through  by 

(3  +  2x)(13-2x). 

(5+8x)(13-2x)=(3+2x)(45-8x) 
65+94x-16x2=136+66x-16x2 
28x=70 
.*.  X  =  } 
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18. 


5£--l_5£— 3 
2x  +  3      2x-3' 


Multiply  through  by 

(2ar  +  3)(2x-3). 
(2x-3)  (6x-l)= (2jf+3)  (6x-3) 
10je3-.17a:  +  3=10ar«  +  9x-9 
-26ar  =  -12 

•••  *  =  A 

iA    ar      a:*  — 5ar      2 
^^•3^3^37=8 

Multiply  through  by  3(8  x  -  7). 

x(3x-.7)-3(xa-6x)=2(3x-  7) 

3ara-7x-8a;3+15ar  =  6x-U 

2x=-14 


/.  X  =  —  7 


20. 


2x+l 


8 


2x-l 


2x-l      4x2-1      2x+l 
Multiply  through  by  4x»  —  1. 

(2x+l)«-8  =  (2x-l)« 
4xa  +  4x+l-8  =  4x«-4x  +  l 
8x=8 
.*,  X  =  1 


21. 


6-2r     2-7x^6j<  +  4 
X  +  1        x5»  -  1  * 


x-l 

Multiply  through  by  x<  —  1. 
(x+l)(6-2x)-(x-l){2-7x) 

=  &r«+4 
6+8x-2x«+2— 9x+7x«  =  6j«+4 

—  6x  =  -8 
.-.  X  =  J 


6 


x+2 


=  0. 


T+2     X  — 2     x2  — 4 

Multiply  through  by  x^  —  4. 

6(x-2)-(x  +  2)«  +  xa  =  0 
ax-12-x«-4x-4  +  xa  =  0 

2x=16 
/.  X  =  8 


28. 


x+1     x*-8 


=  0. 


1  +  x      1-x      l-r« 

Multiply  through  by  1  —  x^. 
4(l-x)  +  {x  +  l)«-x»  +  3  =  0 
4-4x+a:"  +  2x+l-xa  +  3  =  0 

-.2x=-8 
.*.  x  =  4 


9A    2xjJ._7x-l     2xa-3x-46 

8x-3"6x  +  6  4x3-4 

Multiply  through  by  12(x3  _  i), 

4(x  +  l)(2x+l)  =  2(x-l)(7x-l)-3(2x«-3x-45) 
8x3+12x+4=14xa-16x  +  2-6xa  +  9x+136 

19x  =  188 
.-.  X  =  7 


X  — 1  X+1 

Multiply  through  by  x*  —  1. 

(x  +  l)(xa-x+l)  +  (*-l)(^'*  +  «  +  l) 

««+l  +  x«-l 

2x 

/.  X 


2x(xa-l) 

2x8-2x 

0 

0 
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26     ^^+5    .  3gg~51a:~71_  Wx-l 

'  6(t-1)  18(^:2.1)  9(2:+ 1)* 

Multiply  through  by  18  (x^  —  1). 

3(x+l)(9a:+6)  +  3ar2-51ar-71  =  2(a:-l)(15ar~7) 
27  x2  +  42  X  +  1 5  +  3  0:2  _  5 1  a- _  7 1  =  30  ar2  -  44  a:  +  1 4 

36x=70 
.-.  x  =  2 

4.7  37 


27. 


=  0. 


x  +  2      x+3      a:2+6x  +  6 
Multiply  through  by  a:2  +  5^  +  6. 

4(a:  +  3)  +  7(x  +  2)-37  =  0 
4x+12  +  7x+14-37  =  0 

llx=ll 
.-.  X  =  1 

1111 


28. 


X— 1      X— 2      X— 3     X— 4 

g  — 2  — x+l  _  X  — 4  — X4-3 

(x-l)(x-2)"(x-3)(x-4> 
1  1 


(x-l)(x-2)  (x-3)(x-4) 

(x-3)(x-4)=(x-l)(x-2) 
x2-.7x+12  =  x2-3x  +  2 
-4x  =  -.10 
/.  x=f 


Solve: 


Exercise  64.    Page  147. 


1    ^3^  +  3     2x  — 5_2x  — 1 
10         6x-l  6     * 

Multiply  by  10. 

4x+3.^Q(^"-^)=4x-^2 
6x-l 

10(2x-5)^      ^ 

5x-l 

Divide  by  —  5  and  multiply  by 

5x  — 1. 

4x  — 10  =  5x  — 1 

•  .   X  ss  ^^  V 


o    9x+20     4x  — 12  ,  X 
iO.    — = 1 — • 

36  6x-4      4 

Multiply  by  36. 

9x  +  20  =  '^^(^^-^^)  +  9x 
6x  — 4 

O0^36(4x-12) 

6x-4 

Divide  by  4  and  multiply  by 

5x  — 4. 

26x-20  =  36x-108 

llx  =  88 

,•.  x  =  8 
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3    lOx+17       12ar  +  2^6x~4 
18  13X-16         9 

Multiply  by  18. 

10x+17-lM12£±?i=10x-8 
13x  - 16 

13x— 16 

216r+36=:326x-400 
-109r=-436 
/.  X  =  4 


5    6x^-7      2t-2_2j-H 
16         7x-tt~'    6 

Multiply  by  15. 

6x+7-^^(*'^'~^)=.6x  +  8 
7x-0 

ir>(2r-2)^.^ 

7r-« 

30X-.  30=28x^24 

2x=6 

/.  X  =  3 


-     6x  +  7  .  7x  — 13     2x  +  4 
9  6x+3  3 

Multiply  by  9. 

6x  +  7  +  ^^^^^  ^^^  =  6x+  12 
6x  +  3 

9(7x-13i^5 

6x  +  3 

63x-117  =  30x+15 

33x=132 

/.  X  =  4 


6    l£±l_l£rit  =  2r-l 
16  7x-10         6' 

Multiply  by  16. 

6x+l-l-^(*^'-^^  =  6r-3 
7x-16 

15([2t-4)^^ 

7x-16 

30x-60  =  28x-.64 

2x=-4 

/.  X  =  -  2 


7. 


llx-13     22X-75       13x  +  7 


14  28  2(3x+7) 

Multiply  by  28. 

22x-26-22x+ 76=  — ^^^i^^tl} 

3x+7 

49  =  14(13x+7) 

3x  +  7 

7  =  2(J3x+Ji 

3x+7 

21x+49  =  20x+14 

—  6x=-36 

.-.  X  =  7 


Q     2a?+81       13x  — 2    .  x^7.r      -r-fie 
9  17X-32      3      12  36 

Multiply  by  36. 

8a:4-34-''^^(^^^""-^+12x  =  21x-x 
17X-32 


-16 
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17X-32 
86(13x-2)^50(17ar-32) 

468  a: -72  =  850  a: -1600 

1628  =  3820: 

/.  a:  =  4 

g    6^6x       7-2a:a  ^l  +  3x     2j:-2t  .     1, 
16         14(x-l)         21  6  106 

Multiply  by  210. 

84-70a:-.5[^^^-r:^^=10  +  80«-70x+77  +  2 

X  —  1 

§il:^2^  =  -6x.i 

x-l 
21-6j:»  =  — 6a:«  +  5«+l 

20=  5a: 

/.  a:  =  4 

1ft    2a:  — 5  ,     ar  — 3    _4a:  — 3      ^_i 
^"-  ~6~"*"273T6~"l0  *^- 

Multiply  by  10. 

4a:.10+^^(^"^)=4a:-8^11 
2a:-16 

10(a:-3)^      ^ 

2a:-15 

lOar  — 30  =  -8a:  +  60 

18x  =  90 

.•.  X  =  6 


Exercise  55.    Page  148. 
Solve : 

1.  aar  +  26  =  36x  +  4a.  2.  a^  +  6^  =  (a  —  a?)". 

aa:-3ftar  =  4a  — 26  a«+ fi»  =  a^  — 2ax  + a:« 

(a  —  3  6)  X  =  4  a  —  2  6  2  ax  =  a^  —  fea 

.      _4a-26  .      _  aa-6g 

a-36  2a 
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3.  (a+x)(6+T) 

ab -\- ax -\- bx  +  j^ 
cue  +  bx  +  CX 
(a  +  b  +  c)x 


/.  x=  — 


x(je  —  c). 

a*  — cap 

-oft 

-ab 

ah 


4.  (x— a)(ar+6): 
x* — ox  +  ftx  — ai: 

(2&  +  C  — a)x: 


.'.  x  = 


a  +  fr  +  c 

(x— 6)(x— c). 

X*— 6x— cx+6c 
5c  +  a& 
6(a  +  c) 
fe(a  -t"  c) 
2&  +  C  — a 


a  +  ox 

c  +  cx 

X 

6 

a(l  + 

X)      c(l  + 

') 

Multiply  by  1  +  X. 

X     6 

M     ^^     «■■ 

a     c 

a6 

• 

,  x=  — 
c 

g    a  +  6x  _ 

c  +  «?* 

a  +  6 

c  +  </ 

a      C'\'d        m  —X 

^    — -r-  = • 

ab'\-  bx     an'^'fix 

c-^  d  w— X 


6(a  +  x)      ii(a  +  x) 
Mnltipljr  bjr  a  -f  x. 

c-\'  d  _  m  —  X 

6     ""      li 

cii  +  </n  =  frm  ^  frx 

hx=.bm^cn^dn 

bm  ^cn  ^  dn 

•    jp  — 


7. 


x+2     m+n 

x^2      m  •» 
(iii-ii)(x  +  2)  =  (m  +  ii)(x-2) 
•IX— iix-|-2iii— 2«  =  mjr+nx— 2fM— 2ii 

—  2  nx  =  —  4  m 

2m 
.'.  X  =  — 

n 

IB  -!■  It  _  m  —  w 

2  +  x  ~2  — X* 
(m  +  «)(2  - x)  =  (m  - n) (2  +  x) 
2m+2ii— mx— nx = 2m— 2ii4-tiix— nx 

—  2  mx  =  —  4  n 

•  •    «  — >  — 


8 


ac-^ad  -^  hex  +  Mx 
(6c  —  ad)x  ■ 


(c+rfar)(a  +  6) 
ac  +  ^  +  tidx  +  6</x 
bc-^ad 


,\  x=l. 


-/v    6x+  a     3x  — 6 
4x  +  o      2x  — a 

(2x— a)  (6x'{-a)  =(4x+6)  (8x-6) 
12x2-4aT-.a2=12x3-6x-6a 
(6-4a)x  =  a2-6a 
a2-62 


x  = 


11.  f +  f +  f=rf. 
a     0      c 


./6c  +  PC  ■!■  a6\     J 
\        o^         / 


5-4a 


x  = 


aftc^f 


a6  +  6c  +  ac 
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12.  «£j::^-^£±_£  =  a6c. 


a 


a(ax  —  6)  —  c(bx  +  c)  =  aV)c^ 
a^x  -^  ab -— bcx  ^  c^  =  a^bc^ 


.    ^  _  «ft  +  eg  ■!■  a^hc^ 


13. 


5  ax 


—  3a  =  8ar. 


a— 6 

6aar  — 3a(a  — 6)  =  8r(a  —  h) 
5aa:  — 3a2  +  3a6  =  8aar  — 86r 
(86-3a)a:=3a2-.3a6 
3qg-3afe 
86-3a 


jr  = 


n      X  +  n        nx 
x(x  +  n)  +  n^x  =  (x  +  n)2 
x3  +  nx4-p2;P  =  a^^2nx  +  «2 
(n^  —  n)x  =  t|2 
n2 


•  •  X  — 


5a 


26x 


14.  -±-- 

a  — 6      a  +  6      a^  — fia 

(a+6)x— 6a(a  — 6)  =  26x 
ax+ 6x— 6a2  +  6  a6  =  2  6x 

(a  — 6)x=6a2  — 5a6 
6a2-5a6 


n 
n-1 


16.  5  +  -£- 
a     6  — a 


x  = 


a-6 


=  5a 


17.   ^^I«=f2x--a\3^ 
x-6      V2x-6/ 

(x-a)(2x-6)2 
4  x»-(4  a+4  6)x2 + (4  aH6*)  ar-a62 

(4a6  +  62)x-a62 
(62  -  a2)x 


/.  x  = 


6  +  a 

ar(62_a2)+ajj(5^.a)^  ^2(5  _  ^j 

a:(62_a2.4.  a^  ^  ^2)  =  ^2(5  _  «) 

a:(62  +  a6)  =  a2(6  -  a) 

62  + a6 


(x-6)(2x-a)« 

4  x«-(4  a+4  6)x2+  (4  ah-^-a^x^a^ 

(4a6  +  a2)x  — a% 

a62  -  a26 

a62  — a26        ah 


18.  ^nf  =  i£n^*. 

2  2x-a 


62-o2       6  +  a 


(x  — a)(2x  — a) 

2x2-3ax+a2 

(46-3a)x 


•  •  X  >^— 


2(x-6)2 

2x2-46x  +  26a 

262. flS 

262-a2 
46-3a 
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19.   -i— =  ?.  21.       "      -^^ 


1  h 


X 


b 


ab^-^a* 


23.  iLzl  +  iLdLA^o. 

ftx+  c      ax  —  c 


ex  a 


m  d 

iw(m4-n)_a  i/(ct  ■>■</)_  2 rf 

X             6  OCX            a 

hm{m  +  n)  =  ox  ^'(c*  +  rf)  =  2crfx 

ft»/'«i  J.  •^  ^'  +  rf*  =  2crfx 


.*.  X  =  - 

c 


?^^     ?£±i  a  +  x-8 


20.  -J!_  =  _f_  ««  8  6 

a 


22. 


a— x+3     P 


8 

6(ax-6)^a(ax  +  fe)  o  +  g-8  8        ^b 

ax  bx  3        ^a-x  +  3     « 

62(ax  — 6)  =  a«(ax  +  6)  a-\-r-^S_b 

a62x-6«  =  fl«x  +  a«6  a-x+3     c 

(a6»-.a»)x=a«6  +  6»  c(a  +  ar-8)  =  6(a-x+ 8) 

ac  +  cx  —  3c  =  o6  —  6x  +  36 
...  x="^'^^  (6  +  c)x  =  a6-ac  +  86  +  8c 


,      _fl6  — ac+36  +  8c 

, ,  X  -^  , 

6  +  c 


(a  -  6)  (ax  —  c)  +  (a  +  6)  (6x  +  c)  =  0 
(o«  —  a6)x  —  ac  +  6c+(a5  +  6*)x  +  ac+2>c  =  0 

(aa+6a)x  =  -26c 

26c 


x  =  — 


a2  +  6« 

24    J?-t-a  _X'-&_2(a-|-6) 
X  — a     x4-  6  X 

x(x4-a)(a:  +  6)  — x(x  — a)(x  — 6)=2(o  +  6)(x  — a)(x  +  6) 
j:«+(a+6)xHa6x— x«+(a+6)x2-a6x  =  2(a+6)x2— 2(a«-62)x-2a6(a+6) 

2(a  +  b)x!^  =  2(a+6)x2-2(a2-62)x-2a6(a+6) 
2(a«  -  62)x  =  -  2  abla  +  6) 
2(a  — 6)x  =  — 2a6 

ab  ab 

•     •        MP     •■•— •     ^^  — ^  ■ 

a— 6     6— a 
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OK    iT  +  a             »      X -~b  ,  c -~ bx 
5J5,   —^ x  =  0'-- H • 

6  c  b 

c(x  +  «)  —  bcx  =  63c  —  b(x  —  6)  +  c(c  —  bx} 
cx-\-  ac-^  bcx  =62c  —  6a;  +  6*+c^  —  6cx 
(6  +  c)a?  =  6*0  +  62-j.  c2 —  oc 
.   <^  _  ^c  +  ftMi^-iac 
6  +  c 

6a  3c  2d      ~      ' 

6  crf(20  a  —  6a:)  +  10  orf(9  c  —  ax)  +  15  ac(6  d^cx)  =  300  occf 
120ac(;  —  66crfa;  +  90 occ?  —  10a2rfjr  +  90 ac</  -  ISac^ar  =  SOOacd 

-  (66crf  +  10a2rf  +  16oc2)x  =  0 

.\X=zO 

oiy    ax     6  — X  ,  aY6  — x) 
27.  _ _ —  +    \         /  =  a. 

6         2c  3^ 

Qacdx  —  Sbd(b  -  x)  +  2a6c(6  —  x)  =  6a6crf 
6acrfx  — 362rf  +  36rfx+2a6ac  — 2a6cx  =  6a6c</ 

(6acrf  +  36rf-2a6c)x  =  6a6crf  +  362rf-2a6% 

.    J, ^  Oa6crf  +  362rf  —  2q6gc 
6ocd  +  36rf  — 2o6c 
=  6 

Exercise  56.    Page  150. 

1.  The  sum  of  the  sixth  and  seventh  parts  of  a  number  is  13.    Find 
the  number. 

Let  X  =:  the  number. 

Then,  ^  +  ^  =  the  sum  of  its  sixth  and  seyenth  parts. 

6     7 

But,  13  =  this  sum. 

.-.  -  +  -=13 
6     7 

7x  +  6x  =  646 

13x  =  546 

.-.  X  =  42 

Therefore  the  number  is  42. 

2.  The  sum  of  the  third,  fourth,  and  sixth  parts  of  a  number  is  18. 
Find  the  number. 


TEACHEBS'   EDITION.  171 

Let  X  =  the  number. 

Then,     |  + 1  +  ?  =  the  sum  of  ito  third,  fourth,  and  sixth  parU. 

But,  18  =  this  sum. 

.-.  1+1  +  1=18 

27x=648 

Therefore  the  number  is  24. 

3.   The  difference  between  the  third  and  fifth  parts  of  a  number  is 
4.     Find  the  number. 

Let  X  =  the  number. 

Then,  -  —  -  =  the  difference  between  its  third  and  fifth  parts. 

3     6 

But,  4  =  this  difference. 

.  •  ~  "^  ~"  —  » 
3     6 

6a;  — 3jr  =  e0 

2x  =  60 

.-.  x  =  30 

Therefore  the  number  is  30. 

4.  The  sum  of  the  third,  fourth,  and  fifth  parts  of  a  number  exceeds 
the  half  of  the  number  by  17.    Find  the  number. 
Let  X  =  the  number. 

Then,     -  +  ^  +  ?  =  the  sum  of  the  third,  fourth,  and  fifth  parts  of 

the  number. 

-  =  half  the  number. 
2 

-  +  -  +  -  —  -  =  the  given  excess. 
8^4     6     2  * 

17  =  the  given  excess. 

.     X   .X    .X X «M 

•'3  +  4^6     2~*^ 

JUl  +  l.lUlT 
V3     4     6     2/ 

1I?=17 
60 

.-.  x=eo 

Therefore  the  number  is  60. 


172  SCHOOL   ALGEBRA. 

5.  There  are  two  consecutive  numbers,  x  and  x  +  1,  such  that  one- 
fourth  of  the  smaller  exceeds  one-ninth  of  the  larger  by  11.  Find  the 
numbers. 

-  =  one-fourth  of  the  smaller  number. 
4 

^'*"    =  one-ninth  of  the  larger  number. 

X     J?  + 1      ^»- 

-t—  =  the  given  excess.  • 

4        9  * 

But,  11  =  the  given  excess. 

X     a:+ 1      ^^ 
.•. — =  11 

4         9 
9ar  —  4x  — 4  =  396 

5.T  =  400 
,\  a:=80 
Therefore  the  numbers  are  80  and  81. 

6.  Find  three  consecutive  numbers  such  that  if  they  are  divided  by 
7,  10,  and  17,  respectively,  the  sum  of  the  quotients  will  be  15. 

Let  X  =7  the  smallest  number. 

Then,  x-^l  =  the  middle  number, 

and  x  -f-  2  =  the  largest  number. 

-  +  ^-i — I-  ^"^    =  the  sum  of  the  respective  quotients. 
But,  15  =  this  sum. 

7        10  17 

170  a:  +  119  ar  +  119 -I-  70  a:  +  140  =  17850 

369  x=  17591 
.-.  jr=49 
a-+l  =  50 
X  -I-  2  =  51 
Therefore  the  numbers  are  49,  50, 51. 

7.  Find  a  number  such  that  the  sum  of  its  sixth  and  ninth  parts 
shall  exceed  the  difference  of  its  ninth  and  twelfth  parts  by  9. 

Let  X  =  the  number. 

Then,  ?  +  ^  =  the  sum  of  its  sixth  and  ninth  parts. 

6     9  ^ 
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-  —  :^  =  the  difference  of  iU  ninth  and  twelfth  parts. 


?  +  ?— (?""ttI  =  ^©  glTcn  excess. 
Bat,  0  =r  the  given  excess. 

6     9      \d     12/ 

6      12 

3ar=106 
.-.  x  =  8« 
Therefore  the  number  is  36. 


8.  The  sum  of  two  nnmbers  is  01,  and  if  the  greater  Is  divided  by 
the  less  the  quotient  is  2,  and  the  remainder  is  1.  •  Find  the  numbers. 

I/et  X  =  the  smaller  number. 

Then,  91  —  ir  =  the  greater  number. 

91-x 


X 


=  the  greater  number  diyided  bjr  the  less. 


X  X 

91  — a:  =  2a:+  1 

—  3x  =  -90 
/.  jr  =  30 

91-x  =  61 

Therefore  the  numbers  are  30  and  61. 

9.   The  difference  of  two  numbers  is  40,  and  if  the  greater  is  divided 
by  the  less  the  quotient  is  4,  and  the  remainder  4.    Find  the  numbers. 

liGt  X  =  the  smaller  number. 

Then,  40  +  ar  =  the  greater  number. 

X  X 

40  +  :r  =  4j:  +  4 

—  3x  =  — 36 
.-.  ar  =  12 

40  +  X  =  52 

Therefore  the  numbers  are  12  and  62. 


174  SCHOOL   ALGEBRA. 

10.  Divide  the  number  240  into  two  parts  such  that  the  smaller  part 
is  contained  in  the  larger  part  6  times,  with  a  remainder  of  6. 

Let  X  =  the  smaller  part. 

Then,        240  —  a:  =  the  larger  part. 

240-x     K^6 
/. =  0  +  - 

X  X 

240  — ar  =  6a:  +  6 
-6x  =  -234 
.•.  x  =  39 
240  -  X  =  201 
Therefore  the  parts  are  39  and  201. 

11.  In  a  mixture  of  alcohol  and  water  the  alcohol  was  24  gallons 
more  than  half  the  mixture,  and  the  water  was  4  gallons  less  than  one- 
fourth  the  mixture.    How  many  gallons  were  there  of  each  ? 

Let  X  =  the  entire  number  of  gallons  in  the  mixture. 

Then,  -  +  24  =  the  number  of  gallons  of  alcohol, 

and  —  4  =  the  number  of  gallons  of  water. 

4 

-  +  24  +  ~  —  4  =  the  number  of  gallons  of  both  alcohol  and  water. 
2  4 

But,  X  =  the  number  of  gallons  of  both  alcohol  and  water. 

...  £+24+--4  =  ar 
2  4 

-?  =  -20 
4 

/.  x  =  80 

^+24  =  64 
2 

f-4=ia 

4 
There  were  16  gallons  of  water  and  64  gallons  of  alcohol  in  the 
mixture. 

12.  The  width  of  a  room  is  three-fourths  of  its  length.  If  the  width 
was  4  feet  more  and  the  length  4  feet  less,  the  room  would  be  square. 
Find  its  dimensions. 

Let  X  =  the  length  of  the  room  in  feet. 

Sir 
Then,  ---  =  the  width  of  the  room  in  feet 

4 
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Sx 

-T-  +  4  =  the  width  increftsed  hy  4  feet 

4 

X  —  4  =  the  length  dhninished  bjr  4  feet 
Bat  the  last  two  lengths  would  be  equaL 

.•.?£  +  4  =  *^4 

4 


X  ^ 

-8 

.••  x  = 

82 

Sx 
4 

24 

The  room  is  24  feet  wide  and  32  feet  long. 

13.  A  is  60  yean  old,  and  B  is  three-fourths  as  old.  How  many  years 
since  B  was  just  one-half  as  old  as  A  ? 

Let  X  =  the  number  of  years  since  B  was  one-half  as  old 

as  A. 
Then,  60  ~  x  =  A's  age  in  years  at  that  time. 

45  —  X  =  B's  age  in  years  at  that  time. 

2 
.  00  — 2x  =  60  — X 
.*.  ar=:30 
Therefore  it  is  30  years  since  B  was  half  as  old  as  A. 

14.  A  father  is  60  years  old,  and  his  son  is  half  that  age.  How 
many  years  ago  was  the  father  two  and  one-fourth  times  as  old  as  his 
son? 

Let  X  =  the  number  of  years  since  the  father's  age  was 

2^  times  that  of  the  son. 
Then,  50  —  x  =  the  father's  age  in  years  at  that  time. 

25  —  X  =  the  son's  age  in  years  at  that  time. 
/.  60-x  =  2K26-x) 
4(50 -x)  =  9(26 -x) 
200  — 4x=225-9x 
/.  a:  =  5 
Therefore  it  is  6  years  since  the  father  was  two  and  one-fourth  times 
as  old  as  the  son. 
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16.  A  father  is  40  years  old,  and  his  son  is  one-third  that  age.    In 
how  many  years  will  the  son  be  half  as  old  as  his  father  ? 

Let  X  =.  the  number  of  years  before  the  son  is  half  as  old 

as  the  father. 
Then,  40  +  t  =  the  father's  age  in  years  at  that  time. 

13^  +  X  =  the  son's  age  in  years  at  that  time. 
.-.  40  +  a:  =  2(13i  +  x) 
40  +  !r  =  AA  +  2x 
.-.  x  =  i^=\Z\ 
Therefore  the  son  will  be  half  as  old  as  the  father  in  13}  years. 

16.  A  can  do  a  piece  of  work  in  3  days,  B  in  4  days,  and  C  in  6  days. 
How  long  will  it  take  them  to  do  it  working  together  ? 

Let  X  =  the  number  of  days  it  will  take  them  all  together. 

Then,  -  =  the  part  they  can  do  together  in  one  day. 

X 

\  =  the  part  A  can  do  in  one  day. 
^  =  the  part  B  can  do  in  one  day. 
i  =  the  part  C  can  do  in  one  day. 
^  +  i  +  i  =  the  part  they  all  can  do  together  in  one  day. 

'•3^4^6     X 
4x+3x  +  2ar=12 
0:r=12 
.-.  x=li 
They  can  do  the  work  together  in  IJ  days. 

17.  A  can  do  a  piece  of  work  in  2|  days,  B  in  3}  days,  and  C  in  4| 
days.    How  long  will  it  take  them  to  do  it  working  together  ? 

Let  X  =  the  number  of  days  it  will  take  them  all  together. 

Then,  -  =  the  part  they  can  do  together  in  one  day. 

X 

1      3 

—-  =  -  =  the  part  A  can  do  in  one  day. 

2j      7 

1       2 
—  =  -  =  the  part  B  can  do  in  one  day. 

3j     7 

1       3 

—  =  —  =  the  part  C  can  do  in  one  day. 

4J     14 
.'.  f  +  f  +  A  =  ^^^  P^^^  ^^7  ^^°  ^^  ^o  together  in  one  day. 
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.  3  +  24.  8^1 

6a  +  4ar  +  3x=14  * 
13x=U 

They  can  do  the  work  together  in  1^^  days. 

18.  .A  and  B  can  separately  do  a  piece  of  work  in  12  days  and  20 
days,  and  with  the  help  of  0  they  can  do  it  in  0  days.  How  lung 
would  it  take  C  to  do  the  work  1 

Let  X  =  the  number  of  days  it  would  take  C  to  do  the 

work. 

Then,  -  =  the  part  C  can  do  in  one  day. 

X 

-f^  =  the  part  A  can  do  in  one  day. 
^  =  the  part  B  can  do  in  one  day. 

.*.  -  -I 1 —  =  the  part  they  can  all  do  together  in  one  day. 

X      12     20 

But  i  =  this  part. 

•   1  +  1  +  1-1 
••x^l2^20"6 

60  +  5x+3x=10x 

2x  =  60 

.-.  x  =  30 

Therefore  C  can  do  the  work  in  30  days. 


19.  A  and  B  together  can  do  a  piece  of  work  in  10  days,  A  and  C  in 
12  days,  and  A  by  himself  in  18  days.  How  many  days  will  it  take  U 
and  C  together  to  do  the  work?  How  many  days  will  it  take  A,  B, 
and  C  together  ? 

Let  X  =  the  number  of  days  it  will  take  B  and  C  together 

to  do  the  "Work. 

Then,  -  =  the  part  B  and  C  can  do  together  in  one  day. 

X 

But  ^  =  the  part  A  can  do  in  one  day, 

and  1^  =  the  part  A  and  B  can  do  together  in  one  day. 

Hence  ^  —  ^^  =  the  part  B  can  do  in  one  day. 
Also  ^7  =  the  part  A  and  C  can  do  in  one  day. 
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Hence        A  —  A  =  t^^  part  C  can  do  alone  in  one  day. 

1^  —  i^+i\y  —  i*j  =  the  part  B  and  C  can  do  together  in  one  day. 

**  10      18      10      12     X 

il  =  l 
180     X 

/.  j:=Jjyi=16^ 

Therefore  B  and  C  can  do  the  work  in  16^  days. 

Again,  since  B  and  C  do  ^f^^  and  A  ^,  of  the  work  in  one  day,  all 

together  do  ^^  or  -^  of  the  work  in  one  day. 

Therefore  they  can  do  the  work  together  in  ^  or  8^  days. 

20.  A  and  B  can  do  a  piece  of  work  in  10  days,  A  and  C  in  12  days, 
B  and  C  in  16  days.  How  long  will  it  take  them  to  do  the  work  if  they 
all  work  together  ? 

Let  or  =  the  number  of  days  it  will  take  them  all  together 

to  do  the  work. 

Then,  -  =  the  part  they  can  do  all  together  in  one  day. 

X 

But  -^^  =  the  part  A  and  B  can  do  together  in  one  day. 

Hence,        =  the  part  C  can  do  in  one  day. 

X     10 

Similarly, =  the  part  B  can  do  in  one  day. 

X      12 

=  the  part  A  can  do  in  one  day. 

X,     15 

Hence, 

-H 1 =  the  part  they  can  all  do  together  in 

X     10     «     12     r     16         „„^j 

.   1_1  +  1_J.+  1_±=1 
"  X     10     X     12     I     15     X 


2_ 

1 

1 

1 

+ 

+ 

X 

10 

1 

12 

1 

15 

2_ 

.1 

X 

4 

x  = 

8 

Therefore  they  can  do  the  work  together  in  8  days. 

21.  A  cistern  can  be  filled  by  three  pipes  in  15,  20,  and  30  minutes 
respectively.  In  what  time  will  it  be  filled  if  the  pipes  are  all  running 
togetlier  1 
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Let  X  =  the  number  of  minutes  it  takes  all  the  pipes  to 

fill  the  cistern. 

Then  -  =  the  part  that  all  the  pipes  can  fill  in  one  minute. 

X 

But  ^  =  the  part  the  first  pipe  can  fill  in  one  minute. 

^  =  the  part  tlie  second  pipe  can  fill  in  one  minute. 
■f^  =  the  part  the  third  pipe  can  fill  in  one  minute. 
.*.  iV  +  iV  + 1^^  the  part  all  the  pipes  can  fill  in  one  minute. 

16     20     30      X 

60     X 
.-.  x  =  e} 
Therefore  the  three  pipes  running  together  can  fill  the  cistern  in  6} 
minutes. 

22.  A  cistern  can  be  filled  by  two  pipes  in  25  minutes  and  30  minutes, 
respectively,  and  emptied  bj  a  third  in  20  minutes.  In  what  time  will 
it  be  filled  if  all  three  pipes  are  running  together  ? 

Let  X  =  the  required  time  in  minutes. 

Then  -  =  the  part  the  three  pipes  can  fill  in  one  minute. 

X 

But  ^  =  the  part  the  first  pipe  can  fill  in  one  minute. 

^  =  the  part  the  second  pipe  can  fill  in  one  minute. 
^  =  the  part  the  third  pipe  can  empty  in  one  minute. 
•'.  ^  +  ^  ^  ^v  =  ^^^  P^^^  ^^^  three  pipes  can  fill  in  one  minute. 

.  i.+JL_l  =  i 

"  25     80     20     X 

7        1 


800     X 

...  ar=±loo  =  42f 
Therefore  the  cistern  will  be  filled  in  42^  minutes. 

23.  A  tank  can  be  filled  by  three  pipes  in  1  hour  and  20  minutes,  2 
hours  and  20  minutes,  and  3  hours  and  20  minutes,  respectively.  In 
how  many  minutes  can  it  be  filled  by  all  three  together  ? 

1  hour  20  minutes  =  f  hours. 
2  hours  20  minutes  =  |  hours. 
8  hours  20  minutes  =  -^^  hours. 
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Let  X  =■  the  required  time  in  hours. 

Then  -  =  the  part  that  the  three  pipes  can  fill  in  one  hour. 

X 

But  I  =  the  part  the  first  pipe  can  fill  in  one  hour. 

f  =  the  part  the  second  pipe  can  fill  in  one  hour. 
•^  =  the  part  the  third  pipe  can  fill  in  one  hour. 
.*.  I  +  f  +  ^  =  the  part  all  the  pipes  together  can  fill  in  one 

hour. 

207^1 
140     X 

•••  * = W 

Therefore  the  tank  can  be  filled  by  the  three  pipes  together  in  y  ^ 
hours,  or  40^  minutes. 

24.  A  sets  out  and  travels  at  the  rate  of  9  miles  in  2  hours.  Seven 
hours  afterwards  B  sets  out  from  the  same  place  and  travels  in  the 
same  direction  at  the  rate  of  5  miles  an  hour.  In  how  many  hours  will 
B  overtake  A  ? 

Let  X  =  the  number  of  hours  in  which  B  will  overtake  A. 

Then  x  +  7  =  the  number  of  hours  A  will  have  travelled. 

f(x  +  7)  =  the  number  of  miles  A  will  have  travelled. 
6  or  =  the  number  of  miles  B  will  have  travelled. 
These  two  distances  are  equal. 

/.  i(x+7)  =  5ar 
0ar  +  63=10ar 
.-.  ar  =  63 
Therefore  B  will  overtake  A  in  63  hours. 

25.  A  man  walks  to  the  top  of  a  mountain  at  the  rate  of  2J  miles  an 
hour,  and  down  the  same  way  at  the  rate  of  4  miles  an  hour,  and  is  out 
5  hours.    How  far  is  it  to  the  top  of  the  mountain  ? 

Let  x=  the  number  of  miles  to  the  top  of  the  mountain. 

Then  —  =  the  number  of  hours  required  for  the  ascent. 

2} 

~  =  the  number  of  hours  required  for  the  descent. 
4 

—  +  -  =  the  number  of  hours  required  for  both. 
2i     4 
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2J      4 

2^  +  ^  =  6 
6       4 

8x+6x=100 
Therefore  it  is  7^  miles  to  the  top  of  the  mountain. 

26.  In  going  from  Boston  to  Portland,  a  passenger  train,  at  27  miles 
an  hour,  occupies  2  hours  less  time  than  a  freight  train  at  18  miles  un 
hour.    Find  the  distance  from  Boston  to  Portland. 

Let  X  =  the  number  of  miles  from  Boston  to  Portland. 

Then  —  =  the  number  of  hours  required  by  the  passenger 

train  for  the  trip. 

—  =  the  number  of  hours  required  bj  the  freight 
^®        train. 

.-.—  =  — +  2 
18      27 

3x  =  2x  +  108 

ar=108 

Therefore  the  distance  is  108  miles. 


27.  A  person  has  6  hours  at  his  disposal.  How  far  may  he  ride  at  6 
miles  an  hour  so  as  to  return  in  time,  walking  back  at  the  rate  of  3 
miles  an  hour  ? 

Let  X  =  the  number  of  miles  he  may  ride. 

Then  -  =  the  number  of  hours  he  may  ride. 

6 

mm 

-  =  the  number  of  hours  he  must  walk. 
3 

-  +  -  =  the  number  of  hours  required  to  go  and  to  return. 
6     3 

"6^3 
x  +  2jr  =  36 
.-.  X  =  12 
Therefore  he  may  ride  out  12  miles. 


182  SCHOOL   ALGEBRA. 

28.  A  boy  starts  from  Exeter  and  walks  towards  Andover  at  the 
rate  of  3  miles  an  hour,  and  2  hours  later  another  boy  starts  from  Ando- 
ver and  walks  towards  Exeter  at  the  rate  of  2^  miles  an  hour.  The 
distance  from  Exeter  to  Andover  is  28  miles.  How  far  from  Exeter 
will  they  meet  1 

Let  X  =  the  number  of  miles  their  meeting  point  is  dis- 

tant from  Exeter. 
Then  x  =  the  number  of  miles  the  first  boy  walks. 

28  —  X  =  the  number  of  miles  the  second  boy  walks. 

-  =  the  number  of  hours  the  first  boy  walks. 
3 

28  —X 

=  the  number  of  hours  the  second  boy  walks. 

But  the  first  boy  walks  2  hours  more  than  the  second. 

.    X     28-£      2 
3         2i 

£^228-£j      2 
B  5 

6a:=6(28— ar)-|-30 
6a:=168-6x  +  30 
11  ar  =  198 
.-.  x=18 
Therefore  the  boys  will  meet  at  a  point  18  miles  distant  from  Exeter. 

29.  A  hare  takes  7  leaps  while  a  dog  takes  5,  and  5  of  the  dog's  leaps 
are  equal  to  8  of  the  hare's.  Tlie  hare  has  a  start  of  60  of  her  own 
leaps.    How  many  leaps  will  the  hare  take  before  she  is  caught  1 

Let  7  0?  =  the  number  of  leaps  the  hare  will  take. 

Then  6x=  the  number  of  leaps  the  dog  will  take. 

Also,  let  6a  =  the  number  of  feet  in  one  leap  of  the  hara 

Then  8a  —  the  number  of  feet  in  one  leap  of  the  dog. 

Hence,  36  ax  =  the  number  of  feet  the  hare  will  have  run. 

40ax=  the  number  of  feet  the  dog  will  have  run. 
260  a  =  the  number  of  feet  start  that  the  hare  has. 
.'.  40ax  =  36ax  +  260a 
6ax  =  260a 
/.  a?  =  60 
7x=360 
Therefore  the  hare  will  have  taken  360  leaps. 
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30.  A  dog^  makes  4  leaps  while  a  hare  makes  6,  but  3  of  the  dog's 
leaps  are  equal  to  4  of  the  hare's.  The  hare  has  a  start  of  60  of  tiie 
dog's  leaps.    How  many  leaps  will  each  take  before  the  hare  is  caught  1 

Let  6x=  the  number  of  leaps  the  hare  will  take. 

Then  4x  =  the  number  of  leaps  the  dog  will  take. 

Also,  let  3  a  =r  the  number  of  feet  in  one  leap  of  the  bare. 

Then,  4a  =  the  number  of  feet  in  one  leap  of  the  dog. 

Hence,  15  ax  =  the  number  of  feet  passed  over  by  the  hare. 

16ax  =  the  number  of  feet  passed  over  by  the  dog. 
240  a  =r  the  number  of  feet  start  that  the  hare  has. 
.-.  16axr=15ax  +  240a 
ax  =  240a 
,\x=240 
6x=l»0 
Therefore  the  hare  will  take  1200  leaps ;  dog. 


31.  A  rectangle  whose  length  is  2|  times  its  breadth  would  have  its 
area  increased  by  00  square  feet  if  its  length  and  breadth  were  each  6 
feet  more.    Find  its  dimensions. 

Let  2  X  =  the  breadth  of  the  rectangle  in  feet 

Then  6x  =  its  length  in  feet. 

10  x^  =  its  area  in  square  feet. 
2  X  +  6  =  tlie  increased  breadth  in  feet. 
5x  +  6  =  the  increased  length  in  feet. 
(2x  +  6)(5x  +  5)  =  the  increased  area  in  square  feet. 
.-.  (2x+6)(6x  +  6)  =  10x2  +  60 
10x2  +  36x  +  25  =  10x2  +  60 
35x  =  35 
.*.  X  =  1 
2x  =  2 
5x=5 
Therefore  the  rectangle  is  2  feet  wide  and  5  feet  long. 

32.  A  rectangle  has  its  length  4  feet  longer  and  its  width  3  feet 
shorter  than  the  side  of  the  equivalent  square.    Find  its  area. 

Let  X  =  the  length  of  the  equiyalent  square  in  feet. 

Then  a^  =  the  area  of  the  square  in  square  feet. 

X  +  4  =  the  length  of  the  rectangle  in  feet. 
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x  —  S  =  the  width  of  the  rectangle  in  feet, 
(x  —  3)  (a:  -I-  4)  =  the  area  of  the  rectangle  in  square  feet. 
.-.  (ar  — 3)(x  +  4)=ra:2 

X^-\-X—l2  =  3fi 

.-.  a:  =  12 
a:a=144 
Therefore  the  area  of  the  rectangle  is  144  square  feet. 

33.  The  width  of  a  rectangle  is  an  inch  more  than  half  its  length, 
and  if  a  strip  5  inches  wide  is  taken  off  from  the  four  sides,  the  area  of 
the  strip  is  610  square  inches.    Find  the  dimensions  of  the  rectangle. 

Let  X  =  the  width  of  the  rectangle  in  inches. 

Then,  2(ar  —  1)  =  its  length  in  inches. 

2x(t—  1)  =  the  area  in  square  inches. 

a:  •>  10  =  the  width  of  the  diminished  rectangle  in 
inches. 
2(7  — 1)  — 10  =  the  length  of  the  diminished  rectangle  in 

inches. 
[2(x— 1)  —  10](x— 10)  =  the  area  of  the  diminished  rectangle    in 

inches. 
2  x(^x  —  1)  —  [2(x  —  1)  —  10]  (x  —  10)  =  the  area  of  the  strip  in  inches. 
.-.  2x(x- 1) - [2(x -  1)  -  10](a: -  10)  =  610 
2x(x-  1)  -  (2x -  12)(x  -  10)  =  610 
2x3-2x-.2x3+82x-120=610 

80x=630 
.-.  x=21 
2(x-l)=40 
Therefore  the  rectangle  is  21  inches  wide  and  40  inches  long. 

34.  If  1  pound  of  tin  loses  -fj  of  a  pound,  and  1  pound  of  lead  loses 
^  of  a  pound,  when  weighed  in  water,  how  many  pounds  of  tin  and  of 
lead  in  a  mass  of  60  pounds  that  loses  7  pounds  when  weighed  in  water  ? 

Let  x  =  the  number  of  pounds  of  tin  in  the  mass. 

Then,  60  —  x  =  the  number  of  pounds  of  lead  in  the  mass. 

6x 

—  =  the  number  of  pounds  the  tin  loses. 

37 


^  ^^  ^^  =  the  number  of  pounds  the  lead  loses. 


23 


6x 


2^60  —  x') 
^   +  -^^ — ; — ^  =  the  entire  number  of  pounds  lost. 

37  23  *^ 
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bx      2(60  — a:)  _y 

"  a?  23 

n6x+74(60-x)  =  7X37X28 
115x  +  4440  -  74a:  =  6967 
41  x=  1517 
/.  ar  =  87 
60-x  =  23 
Therefore  there  are  87  pounds  of  tin  and  28  pounds  of  lead  in  the 
mass. 

35.  If  19  ounces  of  gold  lose  1  ounce,  and  10  ounces  of  silrer  lose  1 
ounce,  when  weighed  in  water,  how  many  ounces  of  gold  and  of  silver 
in  a  mass  of  gold  and  silver  weighing  680  ounces  in  air  and  496  ounces 
in  water  1 

Let  X  =  the  number  of  ounces  of  gold. 

Then,        680  —  x  =  the  number  of  ounces  of  silver. 

—  =  the  number  of  ounces  the  gold  loses. 
19  * 

=  the  number  of  ounces  the  silver  loses. 

10 

X      680  —  X 
1 =  the  entire  number  of  ounces  lost. 

19  10 

.    x_      680->x^^3^^_^3g 

19  10 

lOx  +  19(680  -  a:)  =  190  X  86 

10x+ 10070- 19  ar  =  6650 

9x=8420 

.-.  X  =  380 

680  -  :p  =  150 

Therefore  there  are  880  ounces  of  gold,  and  160  ounces  of  silver. 

36.  At  what  time  between  2  and  8  o'clock  are  the  hands  of  a  watch 
at  right  angles  ? 

When  the  hands  are  at  right  angles  to  each  other  the  minute  hand 
will  be  16  minute  spaces  ahead  of  the  hour  hand. 

At  2  o'clock  the  hour  hand  is  10  minute  spaces  ahead  of  the  minute 
hand. 

Hence,  when  the  hands  are  at  right  angles  to  each  other  the  minuto 
band  has  gained  26  minute  spaces  on  the  hour  hand. 

Let  X  =  the  number  of  spaces  the  minute  hand  moves  over. 
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Then,  x—  25  =  the  number  of  spaces  the  hour  hand  moves  over. 

12(x  — 25)  =  the  number  of  spaces  the  minute  hand  moves 

over. 
/.  12(r~25)  =  x 
12  a: -300  =  a: 

lljr  =  300 
.-.  X  =  27TfV 
Therefore  the  required  time  is  27f^  minutes  past  2  o'clock. 

37.  At  what  time  between  3  and  4  o'clock  are  the  hands  of  a  watch 
pointing  in  opposite  directions  1 

When  the  hands  point  in  opposite  directions  the  minute  hand  is  30 
minute  spaces  ahead  of  the  hour  hand. 

At  3  o'clock  tlie  hour  hand  is  15  minute  spaces  ahead  of  the  minute 
hand. 

Hence  at  the  instant  when  the  hands  point  in  opposite  directions,  the 
minute  hand  has  gained  45  minute  spaces  on  the  hour  hand. 
Let  X  =  the  number  of  minute  spaces  the  minute  hand 

has  moved  over. 
Then  a?  —  45  =  the  number  of  minute  spaces  the  hour  hand  has 

moved  over. 
.*.  12(x>-45)  =  the  number  of  minute  spaces  the  minute  hand 

has  moved  over. 
/.  12(x-45)  =  x 
12  a:  — 540  =  af 

.-.  ar=^  =  49^ 
Therefore  the  hands  will  point  in  opposite  directions  at  49^  minutes 
past  3  o'clock. 

38.  At  what  time  between  7  and  8  o'clock  are  the  hands  of  a  watch 
together  ? 

At  7  o'clock  the  hour  hand  is  35  minute  spaces  ahead  of  the  minute 
hand. 
Let  X  =  the  number  of  minute  spaces  the  minute  band 

has  moved  over. 
Then,  x  —  35  =  the  number  of  minute  spaces  the  hour  hand  has 

moved  over. 
.*.  12(x  — 35)  =  the  number  of  minute  spaces  the  minute  hand 

has  moved  over. 
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.-.  12(jt  -  36)  =  Jt 
12r-420  =  x 

Therefore  the  handi  will  be  together  at  2S^  minutes  past  7  o'clock. 

39.  A  trader  adds  jearlj  to  hit  capital  one-foorth  of  it,  but  takes 
from  it,  at  the  end  of  each  year,  $800  for  expenses.  At  the  end  of  the 
third  jear,  after  deducting  the  last  $800,  he  has  1}  times  his  original 
capital.    How  much  had  he  at  first  ? 

Let  X  =  the  number  of  dollars  he  has  at  first. 

Then,  -£  —  800  =  the  number  of  dollars  he  has  at  the  end 

of  the  first  year. 

^/L£ .-  800^  -  800  =  the  number  of  dollars  he  has  at  the  end 
^  '  of  the  second  year. 


§r§/§^  _  800  V  800l  -  800  =  the  number  of  dollars  he  has  at  the 
*l4^^  /  -^  of  the  third  year. 


...  5p/^-.800]-800"|-800  = 


year. 

end 

year. 

16  X 

But,  =  the  number  of  dollars  he  has  at  the  end 

8 

of  the  third  year. 

16t 

8 

5/2i£ _  1000  «  800\  -  800  =  ^ 
4\  16  /  8 

5f26x_lg^j^\     g^^l5£ 
4V  16  I  8 

J^x-2260-800  =  ^ 

o 

^  =  3060 
64 

.-.  *  =  39040 
Therefore  he  had  $39,040  at  first. 


40.  A  trader  adds  yearly  to  his  capital  one-fifth  of  it,  but  takes  from 
it,  at  the  end  of  each  year,  $2600  for  expenses.  At  the  end  of  the  third 
year,  after  deducting  the  last  $2600,  he  has  X^-^  times  his  original  cap- 
ital.    Find  his  original  capital. 

Let  X  =  the  number  of  dollars  he  had  at 

first. 


...  ?r?^^-2500^-2600"|-2500  = 
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Then,  ^  —  2500  =  the  number  of  dollars  he  had  at 

the  end  of  the  first  year. 

?/?£«2500^ -2600=  the  number  of  dollars  he  had  at 
^  '  the  end  of  the  second  year. 

?r?^?£«.2600)-2500]- 2600=  the  number  of  dollars  he  had  at 
^^^\^  I  -^  the  end  of  the  third  year. 

17- 

But,  =  the  number  of  dollars  he  had  at 

10 

the  end  of  the  third  year. 

Yix 

10 

5  r?^  -  3000  -  2600l  -  2600  = — 

6  L  26  J  10 

6\  26  )  10 

fi4x-6600-2600  =  — 

1^  =  9100 
250 

/.  x  =  326000 
Therefore  his  original  capital  was  %  325,000. 

41.  A's  age  now  is  two-fifths  of  B's.    Eight  years  ago  A's  age  was 
two-ninths  of  B's.    Find  their  ages. 

Let  6x  =  B's  age  in  years. 

Then,  2  x  =  A's  age  in  years. 

6x  —  8  =  B's  age  in  years,  8  years  ago. 
2  X  —  8  =  A*s  age  in  years,  8  years  ago. 
.-.  2x-8  =  |(6x  — 8) 
18j:-72=10ar-.16 
.'.  a:  =  7 
6a:  =  35 
2a:=14 
Therefore  A's  age  is  14  years,  and  B's  is  35  years. 

42.  A  had  five  times  as  much  money  as  B.    He  gave  B  5  dollars, 
and  then  had  only  twice  as  much  as  B.    How  much  had  each  at  first  ? 

Let  X  =  the  number  of  dollars  B  had  at  first. 

Then,  6  a;  =  the  number  of  dollars  A  had  at  first. 

a?  +  5  =  the  number  of  dollars  B  had  finally. 
6x  —  6  =  the  number  of  dollars  A  had  finally. 
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.-.  6r  — 6=2(ar  +  6) 
6x  — 6  =  2x+10 

6jr  =  26 
Therefore  A  had  $26  and  B  $  5  at  first 

43.  At  what  time  between  12  and  1  o'clock  are  the  hour  and  minute 
hands  pointing  in  opposite  directions  t    * 

At  12  o'clock  the  hands  are  together. 

When  the  hands  point  in  opposite  directions  the  minute  hand  hat 
gained  30-minute  spaces  on  the  hour  hand. 
Let  X  =  the  number  of  minute  spaces  the  minute  hand  has 

passed  oyer. 
Then,  x->30  =  the  number  of  minute  spaces  the  hour  hand  has 

passed  over. 
/.  12(x-80)  =  jt 
llx=3e0 
/.  X  =  32T«r 
Therefore  the  hands  will  point  in  opposite  directions  at  32^8^  minutes 
past  12  o'clock. 

44.  Eleven-sixteenths  of  a  certain  principal  was  at  interest  at  6  per 
cent,  and  the  balance  at  4  per  cent.  The  entire  income  was  $1500. 
Find  the  principal. 

Let  16  X  =  the  number  of  dollars  in  the  principal. 

Then,  11  a:  =  the  number  of  dollars  invested  at  5%. 

bx  =  the  number  of  dollars  invested  at  4  %. 

—^  =  the  number  of  dollars  interest  on  the  first 

1»«         amount. 

20  X 

=  the  number  of  dollars  interest  on  the  second 

amount. 
55  X  ^  —  =  the  total  number  of  dollars  interest. 


100      100 
65r  .  20.r 


=  1500 
=  1500 


100      100 
75  X 
100 
.-.  x=200Q 
16  X  =  32000 
-Therefore  the  principal  was  $  32,000. 
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45.  A  train  which  travels  36  miles  an  hour  is  }  of  an  hour  in  advance 
of  a  second  train  which  travels  42  miles  an  hour.  In  how  long  a  time 
will  the  last  train  overtake  the  first  ? 

Let  X  =  the  number  of  hours  in  which  the  last  train 

will  overtake  the  first. 
Then,  42  ^  =  the  distance  the  second  train  will  have  passed 

over. 
36  a:  =  the  distance  the  first  train  will  have  passed 
over. 
But  the  second  train  was  27  miles  behind  the  first  at  the  start. 

.'.  42ar  =  36ar  +  27 
6a:=27 
ar  =  4i 
Therefore  the  last  train  will  overtake  the  first  in  4}  hours. 

46.  An  express  train  which  travels  40  miles  an  hour  starts  from  a 
certain  place  50  minutes  after  a  freight  train,  and  overtakes  the  freight 
train  in  2  hours  and  5  minutes.  Find  the  rate  per  hour  of  the  freight 
train. 

Let  X  =  the  rate  of  the  freight  train  in  miles  per  hour. 

Then,  i^-x=  the  number  of  miles  the  freight  train  travels 

before  it  is  overtaken. 
40  X  -V^  =  the  number  of  miles  the  express  train  has 

travelled. 
But  these  two  distances  are  equal. 


x  =  ^^  =  28f 
Therefore  the  rate  of  the  freight  train  is  28^  miles  per  hour. 

47.  A  messenger  starts  to  carry  a  despatch,  and  5  hours  after  a  sec- 
ond messenger  sets  out  to  overtake  the  first  in  8  hours.  In  order  to  do 
this,  lie  is  obliged  to  travel  2^  miles  an  hour  more  than  the  first.  How 
many  miles  an  hour  does  the  first  travel  ? 

Let  X  =  the  number  of  miles  the  first  messenger 

travels  per  hour. 
Then,  x  +  2}  =  the  number  of  miles  the  second  messenger 

travels  per  hour. 
13:r=^the   number  of  miles   the  first  messenger 

travels  before  he  is  overtaken. 


TEACHEBS'  BDITIOK.  191 

8(x  +  2|)  =  the  number  of  miles  the  second  messenger 
trayels  before  he  overtakes  the  first. 
But  these  two  distances  are  equal. 

.-.  18x=8(ar+21) 
x  =  A 
Therefore  the  first  messenger  trarels  i  miles  per  hour. 

48.  The  fore  and  hind  wheels  of  a  carriage  are  respectivelj  9^  feet 
and  11}  feet  in  circumference.  What  distance  will  the  carriage  have 
made  when  one  of  the  fore  wheels  has  made  IGO  rcTolutions  more  than 
one  of  the  hind  wheels  1 

Let  X  =  the  number  of  feet  the  carriage  will  have 

travelled. 

Then,  ^  =  the  number  of  times  the  fore  wheel  will 

*  have  revolved. 

-^  =  the  number  of  times  the  hind  wheel  will 

*  have  revolved. 


X 

X 

160 

»i 

11* 

2z 

6a: 

160 

10 

57 

X 

:160 

67 
X  =  0120 
Therefore  the  carriage  will  have  travelled  9120  feet,  or  l^S^  miles. 

49.  When  a  certain  brigade  of  troops  is  formed  in  a  solid  square 
there  is  found  to  be  100  men  over ;  but  when  formed  in  column  with  5 
men  more  in  front  and  3  men  less  in  depth  than  before,  the  column 
needs  6  men  to  complete  it.    Find  the  number  of  troops. 

Let  X  =  the  number  of  men  in  a  side  of  the  solid 

square. 
Then,  x^  +  100  =  the  entire  number  of  troops, 

(ar  +  6)  (ar  —  3)  —  6  =  the  entire  number  of  troops. 
.-.  (x  +  6)(ar-3)~5=r2+100 
a;3  +  2j:-16-5  =  x2+100 
2a:  =120 
x  =  60 
a:3  +  100  =  3700 
Therefore  there  are  3700  troops. 
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50.  An  officer  can  form  his  men  in  a  hollow  square  14  deep.  Tiie 
whole  number  of  men  is  3136.  Find  the  number  of  men  in  the  fruut  uf 
the  hollow  square. 

Let  X  ^  the  number  of  men  in  the  front  of  the  hollow  square. 

Then,   x  —  28  =  the  number  of  men  in  an  inside  face  of  the  hollow 

square. 
3^  =  the  number  of  men  required  to  form  a  solid  square 
of  the  same  size  as  the  hollow  square. 
(t  —  28)^  =  the  number  of  additional  men  required  to  fill  out 
the  hollow  square. 
.*.  x^—  (jr— 28)2  =  the  entire  number  of  men. 

.-.  x*  -  (x  -  28)«  =  3136 
xa-.x3  +  56x- 784  =  3136 

56x  =  3920 
x=70 
Therefore  there  are  70  men  in  the  front  of  the  hollow  square. 

51.  A  trader  increases  his  capital  each  year  by  one-fourth  of  it,  and 
at  the  end  of  each  year  takes  out  $  2400  for  expenses.  At  the  end  of 
3  years,  after  deducting  the  last  $2400,  he  finds  his  capital  to  be 
$10,000.    Find  his  original  capital. 

Let  X  =  the  number  of  dollars  he  had  at  first. 

Then,  — —  2400  =  the  number  of  dollars  he  has  at  the  end  of 

the  first  year. 

^/^-2400\- 2400  =  the  number  of  dollars  he  has  at  the  end  of 
4V  4  y  . 

^  '  two  years. 

|r|^^-2400^-2400"|-2400=  the  number  of  dollars  he  has  at 

'  the  end  of  three  years. 

...  5r5/^-2400]-2400"|-2400=  10000 

^f  5^  «  8000  -  2400  V  2400  =  10000 
4V  16  ] 

5/?5£  -  5400^  -  2400  =  10000 
4\  16  } 

125f  _  6750  «  2400  =  10000 
64 

1?^=  19150 
64 

.-.  X  =  9804J 
Therefore  his  original  capital  was  $9804.80. 
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52.  A  and  B  together  can  do  a  piece  of  work  in  1^  days,  A  and  C 
together  in  1}  days,  and  B  and  C  together  in  1}  days.  How  many  days 
will  it  take  each  alone  to  do  the  work  1 

Let  X  =.  the  number  of  days  in  which  A  alone  can 

do  the  work. 

Then,  -  =  the  part  A  can  do  in  one  day. 

X 

But,  }  =  the  part  A  and  B  can  do  together  in  one  day. 

2  1 

Hence,  -  —  =  the  part  6  can  do  alone  in  one  day. 

3  X 

Also,  f  =  the  part  A  and  C  can  do  together  in  one  day. 

4  1 

Hence,  =  the  part  C  can  do  alone  in  one  day. 

7      X 

2      14      1 

H-  —  =  the  part  B  and  C  can  do  together  in  one  day. 

O        X        1         X 

But,  fg  =  this  part. 

"3     X     7     X     16 

-2^__74       • 
X         106 

3  X     106     36 

4  1  ^  23 
7     X     106 

Therefore  A  can  do  the  work  alone  in  ^^  or  2}|  days ;  B,  in  }f  or 
3]^]^  days;  and  C,  in  Y/  or  4}}  days. 

53.  A  fox  pursued  by  a  hound  has  a  start  of  100  of  her  leaps.  The 
fox  makes  3  leaps  while  the  hound  makes  2 ;  but  3  leaps  of  the  hound 
are  equivalent  to  6  of  the  fox.  How  many  leaps  will  each  take  before 
the  hound  catches  the  fox  ? 

Let  2x  =  the  number  of  leaps  the  hound  makes. 

Then,  3jr  =  the  number  of  leaps  the  fox  makes. 

Also  let  5a  =  the  number  of  feet  in  a  leap  of  the  hound. 

Then,  3a  =  the  number  of  feet  in  a  leap  of  the  fox. 

10  ax  =  the  number  of  feet  passed  over  by  the  hound. 
Oax=  the  number  of  feet  passed  over  by  the  fox. 

300  a  =  the  number  of  feet  start  the  fox  has. 
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/.  10aaf  =  9aa:  +  300a 
ax  =  SO0a 
.'.  ar  =  300 
2x=600 
3x=900 
Therefore  the  hound  will  take  600  leaps  and  the  fox  900  before  the 
fox  is  overtaken. 


Exercise  57.    Page  161. 

1.  The  sum  of  two  numbers  is  40,  and  their  difference  is  10.    Find 
the  numbers. 

s±d_4O±10_2^     g-(^_40-10_^^ 
2  2  *       2  2 

Hence  the  numbers  are  26  and  16. 

2.  The  sum  of  two  angles  is  100^,  and  their  difference  is  2X^  30^ 
Find  the  angles. 

s±d^lQ0±21^^QQ,     s-d  ^100^21i^oQ. 
2  2  ***       2  2  *' 

Hence  the  angles  are  60^46'  and  39^  16^. 

3.  The  sum  of  two  angles  is  116^24^30'',  and  their  difference  is 
66°  2V  44".    Find  the  angles. 

g  + rf^  IIQQ 24^ 30^^+ 660  2^44^^^  QQogg,^;, 

2  2 

a-d  ^  116^24^  30" -660  2^44^^  ^  ^o  j;  2Zn 

2  2 

Hence  the  angles  are  86^23'?"  and  30^1' 23''. 

4.  A  can  do  a  piece  of  work  in  6  days^  and  B  in  6  days.    How  long 
will  it  take  both  together  to  do  it  ? 

a  =  6,    6=6.  .', =  — • 

a  +  6      11 

Hence  they  can  both  do  it  together  in  2^  days. 

6.  Find  the  interest  of  $2760  for  3  years  at  4|  per  cent 

i  =  prt 
;,  =  2760,r=3f?7,<  =  3 

.-.  »:=2760x3X3f«7  =  371J 
Hence  the  interest  is  1371.26. 
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6.  Find  the  interest  of  $  960  for 
2  years  6  months  at  6  per  cent. 

i  =  prt 

.-.  t  =  950XTjTfXf 
=  1181 
Hence  the  interest  is  $  118.76. 

7.  Find  the  amount  of  $2000 
for  7  years  4  months  at  6  per 
cent. 

a=:p-\-prt 

/)  =  2000,r=Tlhj,<  =  7J 

.-.  a  =  2000  +  2000XTlbXV 
=  2880 
Hence  the  amount  is  $2880. 

8.  Find  the  rate  if  the  interest 
on  $680  for  7  months  is  $36.70. 


r  = 


a-p 


r  = 


Pt 


a-;)  =  36T^,p  =  080,<  =  A 
.   ^^    36.70 

"''     e80xA 
=  1^77 
Hence  the  rate  is  9%. 

9.  Find  the  rate  if  the  amount 
of  $ 760  for  4  years  is  $900. 

P^ 
o  =  900,p  =  760,  «  =  4 

.   ^_900-760 

760x4 

Hence  the  rate  is  6%. 

10.  Find  the  rate  if  a  sum  of 
money  doubles  in  16  years  and  8 
months. 


Pt 
a  =  2p,  <=16f 

••     mp 

_   1 
16f 

Hence  the  rate  is  6%. 

11.  Find  the  time  required  for 
the  interest  on  $2130  to  be 
$486.66  at  6  per  cent 

i-szprt 
p  =  2130,  r  =  T^Tj,  I  =  436.66 

/.  436.66=  2130  Xt^tt' 
^  _  100  x  436.66 
6  X  2130 

Hence  the  time  is  6  years  and 
10  months. 

12.  Find  the  time  required  for 

the  interest  on  a  sum  of  money  to 

be  equal  to  the  principal  at  6 

per  cent. 

i  =  prt 

i  =  Pfr=jh 

-'-  P^Prh^ 
t  =  20 

Hence  the  time  is  20  years. 

13.  Find  the  principal  that  will 
produce  $  161.26  interest  in  3  years 
9  months  at  8  per  cent. 

i-=prt 
•  =  161.26,  r  =  T!^,f  =  3f 
.-.  161.26  =  pyf^X^ 
4  X 16126 
^        8x16 
=  637.60 
Hence  the  principal  is  $  637.60. 
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14.  Find  the  principal  that  will 
amount  to  $1500  in  3  years  4 
months  at  6  per  cent. 


P  = 


1  +  rt 

a=1600,r  =  T*T,f  =  3J 

1500 


.-.  p  = 


i  +  xibxv 

=  1250 
Hence  the  principal  is  1 1260. 

15.  How  much  money  is  re- 
quired to  yield  4^2000  interest 
annually  if  the  money  is  invested 
at  5  per  cent  ? 

i  =  prt 
»  =  2000,r  =  T«^,f=l 
.-.  2000  =  ^p 
jt)  =  40000 
Hence  the  principal  is  $40,000. 

16.  Find  the  time  in  which  %  640 
will  amount  to  $  1000  at  6  per  cent 


t=i 


pf 


a=1000,p  =  640,r=T«^ 
.    ^^1000-640 
640  X  Tb 

Hence  the  time  is  9  years  4  J 
months. 

17.  Find  the  principal  that 
will  produce  $100  per  mouth,  ait 
6  per  cent. 

t  =  prt 
i  =  100,r  =  Tj^,«  =  ^ 
.-.  100  =  ^U  X  A ^ 
p  =  20000 
Hence  the  principal  is  $  20,000. 

18.  Find  the  rate  if  the  interest 
on  1700  for  10  months  is  $25. 

i  =  prt 
t  =  25,p  =  700,  <=rT 
.-.  26  =  700x|r 


r  —    8    _ 


_8  0. 

7 


100 
Hence  the  rate  is  4|%. 


Exercise  58.    Page  165. 
Solve  by  addition  or  subtraction  : 
J  J5a:  +  2y  =  39  (1) 


f  5a:  +  2y  = 
\2x^    y=    3  (2) 

Multiply  (2)  by  2,  and  add  to  (1). 

6a:  +  2y  =  39  (1) 

4ar-2y=    6  (3) 

9x  =45 

/.  ar  =  6 
Substitute  the  value  of  x  in  (2). 
10-y  =  3 
.-.  y  =  7 


2. 


/    ^  +  3y  = 
12j:  — 4v  = 


22  (1) 

y=    4  (2) 

Multiply  (1)  by  2,  and  subtract 
(2)  from  the  result. 

2a:  +  6y  =  44 
2x  — 4y  =    4 


(3) 
(2) 


lOy  =  40 

.-.  y=    4 
Substitute  the  value  of  y  in  (1). 
ar  +  12  =  22 
.-.  a:  =  10 
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3. 


f7x-2y  =  ll  (1) 

I    x+5y  =  28  (2) 

Multiplj  (2)  by  7,  and  subtract 
from  (1). 

7x-   2y=       11       (1) 
7ar-f35y=      196        (3) 

-37y  =  -185 
.-.  y  =  5 
Substitute  the  value  of  y  in  (2). 
x+26  =  28 
/.  X  =  3 


4. 


f4ar-5y  =  26  (1) 

l3x-6y=16  (2) 

Divide  (2)  by  3,  multiply  by  4, 
and  subtract  from  (1). 

4x-5y  =  26  (1) 

4j:_8//  =  20  (3) 

3i^=    6 
/.  y  =  2 
Substitute  the  yalae  of  y  in  (1). 
4x-10  =  26 
.-.  X  =  9 


5. 


f    x  +  2y  =  35 
\3x-2y  =  17 


(1) 
(2) 


Add  (1)  and  (2). 

4x=62 
.-.  x=13 
Substitute  the  value  of  x  in  (1). 
13+2y=>35 

/.  y  =  11 


6. 


r    x  +  4y  =  36 
\2x-3y  =  26 


0) 
(2) 

Multiply  (1)  by  2,  and  subtract 
(2)  from  the  result. 

2x +  8^  =  70  (3) 

2x-3.y  =  26  (2) 

lly  =  44 


•••  .y  =  4 

Substitute  the  value  of  y  in  (1). 
X  +  16  =  36 
.-.  x=19 


7. 


r3x+6y  =  50 
I    x-7y=    8 


(1) 
(2) 
Multiply  (2)  by  3,  and  subtract 

from  (1). 

3x+    6y  =  50  (I) 

3x-21.y  =  24  (3) 

26y  =  26 

/.  y  =  1 
Substitute  the  value  of  y  in  (2). 
x-7  =  8 
.-.  X  =  16 


8. 


f6x  +  2y  =  36 
t2x+3y  =  43 


Multiply  (1)  by  3,  and  (2) 
and  subtract. 

15x  +  6y=108 
4x  +  6y=    86 

llx  =   22 

.-.  x  =  2 
Substitute  the  value  of  x  in 
10  +  2y  =  36 
.-.  y  =  13 


0) 

(2) 

by  2, 

(3) 
(4) 


0)- 


9. 


f3x+7y  =  50 
l6x-2y  =  15 


0) 
(2) 
by  3, 

(3) 
(4) 


Multiply  (1)  by  5,  and  (2) 
and  subtract. 

15x  +  36y  =  260 
15x—   6y=    46 

41  y  =  206 
.-.  y  =  6 
Substitute  the  value  of  y  in  (1), 
3x+36  =  60 
/.  X  =  6 
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10  /2a:+    y=   3  (1) 

l7ar  +  6y  =  21  (2) 

Multiply  (1)  by  6,  and  subtract 
(2)  from  the  result. 

10ar+6y=      16  (3) 

7x  +  6y=     21  (2) 

3a:  =-  6 

Substitute  the  value  of  x  in  (1). 
-4+y=3 
/.  y  =  7 

11.         /    ^  +  2y=    9  (1) 

l3a--3y  =  90  (2) 

Divide   (2)   by   3,  and  subtract 
from  (1). 

x  +  2y=       9         (3) 
x^    y=      30         (2) 

3y  =  -21 

.-.  y  =  -  7 
Substitute  the  value  of  y  in  (1). 
x-14=9 
•*•  X  ^  ^o 


12. 


Add, 


r4x  — 3y  =  39 
l3a:-4y=17 


0) 
(2) 


7x-7y  =  66 

^-y  =  8  (3) 

Multiply  (3)  by  4,  and  subtract 
from  (1). 


4x-3y  =  39 
4x  — 4y  =  32 


(1) 
(4) 


y=  7 

Substitute  the  value  of  y  in  (2). 
3x-28  =  17 
.'.  X  =  16 

13         /7x-   2y  =  69  (1) 

I    X— 10y  =  39  (2) 

Multiply  (1)  by  6,  and  subtract 
(2)  from  the  result. 

36x-10y  =  346 
x-^10y=    39 

34x  =  306 

.   •     X  ^^   i7 

Substitute  the  value  of  x  in  (2). 
9-10y  =  39 


.-.  y  =  -3 


14. 


f3x+7y  =  16 
l2x  +  6y  =  13 


0) 
y  =  i^  (2) 

Multiply  (1)  by  2,  and  (2)  by  3, 
and  subtract. 

6x  +  14y=     32 
6x+16y=     39 

-    y  =  -  7 

.-.  y  =  7 
Substitute  the  value  of  y  in  (2). 
2x  +  36  =  13 
/,  x  =  — 11 


Exercise  59.    Page  167. 


Solve  by  substitution : 

J  f2x-7y=   0 

I3x-6y  =  ll 

Transpose  —  7y  in  (1). 

2x=7y 
x=Jy 


(1)  Substitute  the  value  of  x  in  (2). 

(2)  ^y -by  =  11 
21y-10y  =  22 

.-.  y  =  2 

(3)  Substitute  the  value  of  y  in  (3). 

/.  X  =  7 
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2  r4T-5y=   4  (1) 

l3x-2y  =  10  (2) 

Transpose  —  6y  in  (1). 

4j:  =  4  +  6y 

,  =  1^     (3) 

Substitute  the  ralue  of  or  in  (2). 
3^i±^)-2y  =  10 

12+16y-8y  =  40 
.-.  y  =  4 
Substitute  the  value  of  y  in  (3). 
/.  jr=6 


6. 


3. 


r2ar  — 3y=: 
\3x  — 2y  = 


2:r'3y=:    1 
29 


(1) 
(2) 


Transpose  —  3y  in  (1). 

2ar=l  +  3y 

,^l±M     (3) 

Substitute  the  ralue  of  x  in  (2). 
3/l±?i(^-2y  =  29 

3  +  9y-4y  =  68 

/.  y  =  11 
Substitute  the  ralue  of  y  in  (3). 
.-.  jr=17 


4. 


f  x+   y  = 

l2x+7y  = 


x+  y  =  l9  G) 

y  =  88  (2) 

Transpose  y  in  (1). 

x=19-y      (3) 
Substitute  the  ralue  of  x  in  (2). 
2(19-y)  +  7y  =  88 
38-2y  +  7y  =  88 
/.  y  =  10 
Substitute  the  ralue  of  y  in  (3). 
.-.  X  =  9 


f2x-    y  = 

I    x  +  2y  = 


5  (1) 

iy  =  26  (2) 

Transpose  2y  in  (2). 

x  =  25-2y    (3) 
Substitute  the  ralue  of  x  in  (1). 
2(25-2y)-y  =  6 
60-4y-y  =  6 
.-.  y  =  9 
Substitute  the  ralue  of  y  in  (3). 
/.  X  =  7 


(1) 
(2) 


g       (19x-16y  =  23 
(13x-   6y  =  21 
Transpose  13  x  in  (2) 

-6y  =  21-13x 

y=li2^(3) 

Substitute  the  ralue  of  y  in  (1). 

19x-15(l?^)=23 

19x-39x  +  63  =  23 
/.  X  =  2 
Substitute  the  ralue  of  x  in  (3). 
.'.  y  =  1 

(1) 
y=    i  (2) 

Transpose  10  y  in  (1). 

x  =  73-10y  (3) 
Substitute  the  ralue  of  x  in  (2). 
7(73-10y)-2y=7 
5n-70y-2y  =  7 

.-.  y  =  7 
Substitute  the  ralue  of  y  in  (3). 
/.  x=3 


-  f    x+10y  =  73 

\7x-   2v=    7 


8. 


f3x-2y  =  28 


(1) 
2x+6y  =  63  (2) 

Transpose  —  2y  in  (1). 

3x  =  28  +  2y 

3  ^  ^ 
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Substitute  the  value  of  x  in  (2). 

66  +  4y  +  16y=189 
.-.  y=7 
Substitute  the  value  of  y  in  (3) 
.-.  a- =14 


9. 


f2x-3y  =  23  (1) 

t6ar+2y  =  20  (2) 
Transpose  —  3y  in  (1) 

2ar  =  23  +  3y 

^^23  +  3y  3 

2  ^  ^ 
Substitute  the  value  of  ar  in  (2). 

5(^^  +  ^.y)+2y  =  29 
116+16y  +  4y=68 

Substitute  the  value  of  y  in  (3). 
.*.  X  =  7 


10. 


f6ar-7y  =  ll  (1) 

l6r-6y=  .8  (2) 
Transpose  —  7y  in  (1). 

6ar=ll  +  7y 
^^ll+_7^     3 

6  ^  "^ 
Substitute  the  value  of  y  in  (2). 

55  +  35y  — 36y  =  48 
/.  y  =  7 
Substitute  the  value  of  y  in  (3). 
/.  ar  =  10 


11. 


f  7x  +  6y  =  20 
l2x  +  6y  =  32 


(1) 
(2) 


Transpose  5y  in  (2). 

2j:  =  32-5y 
^^32-6jr    (3j 
2  ^  ^ 

Substitute  the  value  of  x  in  (1). 

7(§i^j  +  6y  =  20 

224-36y  +  12y  =  40 
.-.  y  =  8 
Substitute  the  value  of  y  in  (3). 
.'.  j:  =  —  4 


f    x  +  5y  =  37 


12.  -l    *T«y  =  «>i  (1) 

3x+2y  =  46  (2) 

Transpose  5y  in  (1), 

a:  =  37-5y    (3) 
Substitute  the  value  of  x  iu  (2). 
3(37-6y)  +  2y  =  40 
lll-15y  +  2y  =  46 
.-.  y  =  5 
Substitute  the  value  of  y  in  (3). 
.-.  X  =  12 


x=-     ■     >/    (3) 
3         ^  ^ 


^3  r3x-7y  =  40  (1) 

l4x-3y=    9  (2) 

Transpose  —  7y  in  (1). 

3x  =  40+7y 
40  +  7y 
3 
Substitute  the  value  of  x  in  (2). 

160  +  28y-9y  =  27 
.*.  y  =  -  7 
Substitute  the  value  of  y  in  (3). 
/.  x  =  — 8 
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14. 

f5ar+    9y  =  - 

17 

(1) 

(2) 

Transpose  9y  in  (1). 

6x=- 

17-9y 

x  =  — 

17 +  9^^ 
5 

(3) 

Substitute  the  ralue  of  x  in  (2). 
.3(ll±»i^)  +  lly  =  l 

-61-27y  +  66y  =  6 
/.  y  =  2 
Substitute  the  ralue  of  y  in  (3). 

/.  x  =  — 7 


exercise  60.    Page  168. 


Solye  by  comparison : 

f    x+    y  =  30  (1) 

■       I3x-2y  =  25  (2) 

Transpose  y  in  (l),and— 2y  in  (2). 

x=30-y  (3) 

3x  =  25  +  2y  (4) 

DiTide  (4)  by  3. 

x=30-y  (3) 

25  -f  2  y  ,Rx 

ar= g— i  (6) 

Equate  the  values  of  x. 

30_y  =  M±2jr  (e) 


90-3y: 

-26  +  2y 

.'.  y 

=  13 

Substitute  the  value  of  y  in 

(3). 

.'.    X: 

=  17 

2-      W^V 

lOX  — 4y  : 

=  70 

(1) 

=   7 

(2) 

Transpose  3y  in 

(1),  and  - 

4y  in 

(2). 

7x 

=  70-3y 

(3) 

6x 

=  7  +  4y 

(4) 

Divide  (3)  by  7, 

and  (4)  by 

6. 

X 

__70-3.y 

7 

(6) 

X 

_7  +  4y 
6 

(«) 

Equate  the  values  of  x. 

70-3.y_7  4-4y 
7  6 

360-16y  =  49  +  28y 
.-.  y  =  7 
Substitute  the  value  of  y  in  (5). 
.*.  X  =  7 


^        f9x  +  4y  = 
\4x  +  9y  = 


(1) 

9y  =  89  (2) 

Transpose  4y  in  (1),  and  9y  in  (2). 
9x  =  64-4y  (3) 
4x=89-9y        (4) 

Divide  (8)  by  9,  and  (4)  by  4. 

9  ^  ^ 


_89-9.y 


(«) 


Equate  the  values  of  x. 

64-4.y_89-9y 
9  4 

216-16y  =  801-81y 
.-.  y  =  9 
Substitute  the  value  of  y  in  (5). 
.-.  x  =  2 
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.        r7ar+2y  =  68  (1) 

•       I8x-    y=    3  (2) 

Transpose  2  y  in  (1),  and  —  y  in  (2). 
7a:  =  63-2y  (3) 
8a:=3  +  y  (4) 

Diyide  (3)  by  7,  and  (4)  by  8. 


g        f2:r-    y=    9  (1) 

'      \6x-Zy=U  (2) 

Transpose  —  y  in  (1)  and  —  3y 
in  (2). 

2ar  =  9  +  y  (3) 

6x=14  +  3y        (4) 


63-2y 

(6) 
(«) 

Divide  (3)  by  2,  and  (4)  by 

5. 

7 

^-3  +  y 
"=    8 
Equate  the  values  of  x. 

x=li±H 
6 

(6) 
(6) 

63-2y_3  +  .y 

Equate  the  values  of  x. 

7              8 

9+y_14  +  3y 

504-16y  =  21  +  7y 

2              5 

.-.  y  =  21 

46  +  6y  =  28 +  6y 

Substitute  the  value  of  y  in 

(6). 

.'.  y  =  17 

/.  a?  =  3 

Substitute  the  value  of  y  in 
/.  ar=  13 

(5). 

g      r2ar  — 33y  =  29 
'    \3x-47y  =  46 

(I) 

J      fllx-7y=    6 
■     I   9jr-6y=10 

0) 

(2) 

(2) 

Transpose  —  33y  in  (1)  and  • 

-47y 

Transpose  —  7y  in  (1)  and 

_5y 

in  (2). 

in  (2). 

2ar=r29  +  33y 

(3) 

llar  =  6  +  7y 

(3) 

3a:  =  46  +  47y 

W 

9ar=10  +  6y 

W 

Divide  (3)  by  2,  and  (4)  by 

3. 

Divide  (3)  by  11,  and  (4)  by  9. 

^_29  4-33.y 
2 

•    (6) 

11 

(6) 

^_46  4-47y 
3 

(«) 

10  +  5y 

(«) 

Equate  the  values  of  x. 

Equate  the  Taluei  of  x. 

29  +  33y__46  +  47y 

6  +  7.v_10  +  6.y 

2                  3 

11              9 

87  +  99y  =  92  +  94y 

64  +  63y  =  110  4-  66y 

.-.  y  =  i 

.*.  y  =  7 

Substitute  the  value  of  y  in 

(5). 

Subatitote  the  value  of  y  in 

(5). 

/.  X  =  31 

.•.  x=  6 
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g      (   5x  + 93^  =  188  (1) 

*     ll32'-2y=    67  (2) 

Transpose  9y  in  (1),  and  —  2y 
in  (2). 

5ar=188-9y      (8) 
13x=57  +  2y        (4) 
DiYide  (3)  by  6,  and  (4)  by  13. 


^Q     f60T-9y=l  (1) 

I    7a:-    y  =  8  (2) 

Transpose  —  9y  in  (1),  and  —  y  in 

(2). 

50x=l  +  9y         (3) 
7x  =  3  +  y  (4) 

Diyide  (3)  by  60,  and  (4)  by  7. 


x='«»-»y  (6) 

6 

50 

(6) 

^^67  +  2j,       (^j 
13            ^  ' 

3+y 

7 

(«) 

Equate  the  values  of  x. 

Equate  the  values  of  x. 

188-0.y_57  4-2y 

l  +  9y_3  +  y 

5                  13 

50             7 

2444  -  117  y  =  285 +  10y 

7  +  63y  =  150+50y 

.-.  y=17 

/.  y  =  11 

Substitute  the  yalue  of  y  in  (5). 

Substitute  the  value  of  y  in  (5). 

.-.  jr=7 

.-.  X  =  2 

g        f2x-3y=      1               (1) 
•       l5x  +  2y  =  126               (2) 

jj      rx  +  21y    =   2 
l27y4-2x=19 

(1) 

(2) 

Transpose  —  3y  in  (1),  and  2y  in 

Transpose  21  y  in  (1),  and  27  y  in 

(2). 

(2). 

2x=l  +  3y          (3) 

x  =  2-21y 

(3) 

5x=126-2y      (4) 

2x=19-27y 

W 

Divide  (3)  by  2,  and  (4)  by  6. 

Divide  (4)  by  2. 

x=l±2i^         (6) 
5 

X  s=  2  —  21  y 
^      19-27y 
2 
Equate  the  values  of  x. 

(5) 
(0) 

Equate  the  values  of  x. 

2     21,  =  ^»'-?I^ 
*            2 

H-3v_12«-2y 

2  5 

6+16y  =  262-4y 
/.  y  =  13 
Substitute  the  value  of  y  in  (5). 
.-.  x  =  20 


4-42y=19-27y 
.-.  y  =  —  1 
Substitute  the  value  of  y  in  (6). 
/.  X  =  23 
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j2      nOa:  +  3y=174  (1) 

\Sx  +  10y  =  12b  (2) 

Transpose  3^  in  (1),  and  10  y  in 

10a:=174-3y      (3) 
3a:=125-10y    (4) 
Divide  (3)  by  10,  and  (4)  by  3. 

^^174-3^      (6) 
10  ^  ^ 

126— 10 y    ,rtv 
x  = ^    (6) 

Equate  the  values  of  x. 

174-3;/^126-10.y 

10  3 

522 -9y  =  1250 -lOOy 
/,  y  =  8 
Substitute  the  value  of  y  in  (5). 
/.  a:  =  15 


14.    I   2'+    *  = 
U0x  +  2y  = 


2x+    y  =  l08 
60 


(1) 
(2) 


Transpose  y  in  (1),  and  2y  in  (2). 
2a:=108-y         (3) 
10x=    60-2y      (3) 
Divide  (3)  by  2,  and  (4)  by  10. 

:,  =  Mzil        (6) 
2  ^  ^ 


30 -y 

x  = i 


(«) 


Equate  the  values  of  x. 
108  —  //  ^  30  —  y 
2       "      5 
540  — 5y  =  60  — 2y 
.-.  y  =  160 
Substitute  the  value  of  y  in  (5). 
.-.  xx=-26 


j3      f6:r-13y  =  2  (1) 

I5a:-12y  =  4  (2) 

Transpose  — 13  y  in  (1),  and  —  12y 
in  (2). 

6x  =  2  +  13y       (3) 
5jr  =  4  +  12y       (4) 
Divide  (3)  by  6,  and  (4)  by  6. 

x  =  2±i3^       (5) 
6  ^  ^ 

^  =  i±p.       (6) 

Equate  the  values  of  x, 

2+13y^4  +  12y 

6  5 

10  +  65y  =  24  +  72y 

.-.  y  =  -2 

Substitute  the  value  of  y  in  (5). 
.*.  X  =  —  4 


15.      /3x-5y  = 
ilx-k-    y  = 


6  (1) 

y  =  265  (2) 

Transpose  — 6 y  in  (I),  and y  in  (2). 
3T  =  5  +  5y  (3) 
7a:  =  265-y         (4) 

Divide  (8)  by  3,  and  (4)  by  7. 


x  = 

3 

Jf_ 

(6) 

x  = 

266- 

7 

■Jl 

(«) 

Equate  the  values  of  x. 

6  4-5y_ 

266- 

■Ji 

3 

7 

85  +  35y  = 

:796- 

-8y 

.-.  y  = 

:20 

Substitute  the  value  of 

y  in 

(5). 

.-.  x  = 

:35 
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^g      ri2ar+7y=176 
\3i/-19x=      3 


(1) 
3y-19x=     3  (2) 

Transpose  7  y  in  (1), and 3y  in  (2). 

12a:=176-7y      (3) 

-19x  =  3-3y         (4) 

Divide  (3)  by  12,  and  (4)  by  - 19. 

,^m^zlJL     (6) 


x  = 


12 
_3y-3 
19 


(«) 


Equate  the  ralues  of  x. 

176-7.y^3.i/-3 
12  19 

3344-133y  =  36y-86 

.-.  y  =  20 

Substitute  the  value  of  y  in  (6). 
.-.  x  =  S 


Exercise  61.    Page  169. 


Solve : 


1. 


3      2      3 


2     3     6 
Multiply  (1)  and  (2)  by  6. 

2ar  +  3y=    8 
3x.f2y=:    7 

Add, 


(1) 
(2) 


(3) 
(4) 


Sx  +  6y  =  15 

x  +  y=:3  (6) 

Multiply  (5)  by  2,  and  subtract 

from  (3). 

.-.  y  =  2 

Substitute  the  value  of  y  in  (6). 

.*.  X  =  1 


2. 


£±1  ,  ^_nf  __9 
3  2 

2  9 


G) 
(2) 


Multiply  (1)  by  6,  and  (2)  by  18. 

2(:r  +  y)  +  3(y-x)  =  64  (3) 

9x  +  2(x  +  y)  =  90  (4) 

From  (3) ,       5  y  —  x  =  64         (5) 

From  (4),  11 X  +  2 y  =  90         (6) 


From  (5),  x  =  6y  — 54 

Substitute  the  value  of  x  in  (6). 
ll(5y-54)  +  2y  =  90 
55y-694  +  2y  =  90 
.-.  y  =  12 
Substitute  the  value  of  y  in  (5). 


3. 


=  6 


4x  +  6y_^ 
40 

3^2 


y  0) 


(2) 


Multiply  (1)  by  40,  and  (2)  by  6. 
4x  +  5y  =  40x-40y  (3) 
4ar-2y  +  12y  =  3  (4) 

From  (3),  36x-45y  =  0  (6) 

From  (4),  4x  +  lOy  =  3  (6) 

Divide  (5)  by  9. 

4x  — 5y  =  0 

4x  =  5y        (7) 
Substitute  the  value  of  4  x  in  (6). 
5y  +  10y  =  3 

•••  y  =  i 

Substitute  the  value  of  y  in  (7). 

.    /%•  ^—  1 

m    ,      X  J 
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4.     - 


3 


0) 


(2) 


6. 


2  6         ^  "^ 


4  2      3 


(2) 


Multiply  (1)  b7  40,  and  (2)  by  3. 

6x-6  +  8y~16  =  80         (3) 

6x+2y-5  =  63         (4) 

From  (3) ,    6  x  +  8  y  =  101        (6) 

From  (4),    6  a:  +  2  y  =  68  (6) 

Multiply  (6)  by  4,  and  subtract 

from  (5). 

5x  +  8y=     101    (5) 
24x+8y=     272    (6) 

-19x  =-171 

.•.  x=9 
Substitute  the  yalue  of  x  in  (6). 

/.  y  =  7 


6. 

From  (1), 
From  (2), 


X  — y 

7x-13 
3y-5 
x  +  3y 
7x 
7x-13 
7x  — 12y 
Substitute  the  value  of  7  x  from  (3) 

lly-12y 

Substitute  the  ralue  of  y  in  (3). 


Multiply  (1)  by  10,  and  (2)  by  12. 
16x  — 25y  +  30  =  4x  +  2y     (3) 
96-3x  +  6y  =  6x  +  4y     (4) 
From  (3), 

llx-27y  =  -30  (6) 

From  (4), 

9x-2y  =  96  (6) 

Multiply  (6)  by  9,  and  (6)  by  11, 
and  subtract. 

99x-243y  =  —  270 
99x—   22y=      1066 

-221y  =  -1326 
.-.  y  =  6 
Substitute  the  ralue  of  y  in  (6). 
/.  x=12 

=  8  (1) 


=  4 

=  8x  — 8y 
=  lly 
=  12y-20 
=  -7 
in  (4). 

=  7 


(2) 
(3) 


.*.  x=ll 


7. 


'ar+1      y  +  2 
3  4 


2(^-.y). 

5 


^  +  6     y+l_2x  — y 
,4  3  2 

Multiply  (1)  by  60,  and  (2)  by  12. 

20x  +  20-15y-30  =  24x-24y 


(1) 

(2) 

(3) 
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8x  +  18-4y-4=12x  — 6y 
From  (3),  4ar-9y  =  — 10 

From  (4),  9a:  — 2^=14 

Multiply  (6)  by  9,  and  (6)  by  4,  and  subtract. 

86ar  — 81y  =  —   90 
36r—   8y=r       66 


=      13 


Substitute  the  raiue  of  jt  in  (3). 

.-.  y  =  10 

x^2     10-x_.y-10 

6  3  4 

9. 

~    -f  4_4ar+y  +  26 

3      ~  8 

Multiply  (1)  by  00,  and  (2)  by  24. 

12x  -  24  -  200  +  20  Jt  =  15y  -  160 

16y  +  32=12x  +  3y  +  78 
From  (3),  32  a:  -  16  y  =  74 

From  (4),  12T-13y  =  -46 

Multiply  (6)  by  8,  and  (6)  by  8,  and  subtract. 

96x-   46y=     222 
96x-104y  =  -868 


Substitute  the  ralue  of  y  in  (6). 


69y  =      690 
/.  y  =  10 


(4) 
(6) 


-73y  =  -14fl 

/.  y  =  2 

Substitute  the  raiue  of  y  in  (6). 

.'.  jr  =  2 

8. 

« 

f'  +  2y+l  =  2 
2*-y  +  l 

3x-y+1^5 

Lx-y+3 

(I) 
(2) 

From  (1), 
From  (2), 

«  +  2y+l  =  4z-2y4-2 

8«-4y  =  -l 
8z-y+l  =  5x  — 6y  +  15 

2i:-4y=-14 

(3) 
(4) 

Subtract  (4) 

from 

(3). 

3z-4y  =  -   1 
2x-4y=:-14 

(8) 
(4) 

(1) 

(2) 

(3) 
(4) 
(5) 
(«) 


=  7 
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10. 


2g  — .y  +  3__a:-2.y  +  19 
3  4 


3x^4.y  +  3^2.y-4ar  +  21 
4  3 

Multiply  (1)  and  (2)  by  12. 

8a:  — 4y  +  12  =  3x  — 6y  +  67 
9ar  — 12y  +  9  =  8y  — 16x  +  84 
From  (3),  5x4-2^  =  45 

From  (4),  26  x  -  20^  =  76 

Divide  (6)  by  6,  and  subtract  from  (6). 

6ar  +  2y  =  45 
6ar  — 4y  =  16 


6y  =  30 
/.  y  =  6 


11. 


Substitute  the  value  of  y  in  (6). 

L±£-?£j:Ly=:3y-6 
6  4^ 

5j^-7     4£-3^jg_g^ 
2  6 

Multiply  (1)  by  20,  and  (2)  by  6. 

28  +  4a:  —  lOx  +  6y  =  60y  — 100 
16y-21  +  4x-3=108-30a: 
From  (3),  6a:  +  66y  =  128 

From  (4),  34  a:  +  15  y  =  132 

Multiply  (6)  by  3,  and  (6)  by  11,  and  subtract. 

18x  +  166y=   384 
374  a: +  165y=  1462 

356  a:  =1068 

.-.  a:  =  3 
Substitute  the  value  of  a:  in  (6). 

.-.  y  =  2 

26  +  5x-6.y^.    ^3 
13  ^ 

12.  ^ 

^o  .  6a--6.v^3(a:  +  2.y) 
6  4 


(1) 
(2) 

(3) 
(4) 
(6) 
(«) 

(5) 
(7) 


(1) 
(2) 


(3) 
(4) 
(5) 
(6) 


(1) 
(2) 
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Multiply  (1)  hy  13,  and  (2)  by  12. 

26  +  6ar  — 6y  =  62y  — 39x 
144  +  10x-12y  =  9jt+18y 
From  (8),  44x  — 68y  =  -26 

From  (4),  x  — 30y  =  — 144 

Divide  (5)  by  2,  and  multiply  (6)  by  22,  and  subtract. 

22x-   29.y  =  -      13 
22x-660y=r-3168 


(3) 
(4) 
(S) 
(«) 


631  y  -     3156 

/.  jf  =  6 

Snbttitnte  the  ralue  of  y  in  (6). 

.*.  X  =  6 

13. 

2     -^          6 

2x  +  y     9x  — 7_7y  — 4x  +  36 
2               8                    10 

0) 
(2) 

Multiply  (1)  by  6,  and  (2)  by  16. 

3x  +  24=12  — 3y  +  x 

(3) 

16x  +  8y-18x+14=7y-4x  +  3d 

W    • 

From  (3),                              2x  +  3y  =  —  12 

(5) 

From  (4),                              2x+    y=     22 

(B) 

Subtract,                                         2y  =  — 34 

/.  y  =  -17 

Sobttitute  the  ralue  of  y  in  (6). 

.-.  X  =  lOJ. 

14. 

r     x4-2v  +  3_5y  — 4t  — 6 
13                      3 

6x  — 5y  +  4_3x  +  2y4-l 
3                       19 

(1) 
(2) 

Multiply  (1)  by  39,  and  (2)  by  57. 

3x  +  6y  +  9  =  65y  —  62x  —  78 

(3) 

114x  — 95y  +  76  =  9x  +  6y  +  3 

W 

From  (3),                        55x—   59y  =  --   87 

(5) 

From  (4),                       106  x  -  101  y  =  -   73 

(«) 

Add,                               100x-160y  =  -160 

x-y=-l 

(7) 
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Multiply  (7)  hy  55,  and  subtract  from  (6). 

55ar— 59y  =  — 87 
65  a:  —  66y  =  —  55 

-   4y  =  -32 
/.  y  =  8 
Substitute  the  value  of  y  in  (7). 

/.  a:  =7 


15. 


g  +  .V  _  5 
y  —  x     3 

7 
Multiply  (1)  by  S(j/  -  x),  and  (2)  by  7. 

3ar+  Sy  =  5y  —  5x 
21ar-3y-44  =  91 
From  (3),  8a:  — 2y  =  0 

From  (4),  21x-3y=136 

Divide  (5)  by  2,  and  (6)  by  3,  and  subtract. 

4ar  — y=    0 
7  a:  —  y  =  45 

Sx        =45 
.'.  ar  =  15 
Substitute  the  value  of  ar  in  (5). 

/.  y  =  60 


16. 


y-4^ar-f  1 
4  10 


Multiply  (1)  by  20,  and  (2)  by  30. 

5y  — 20  =  2j:  +  2 
5a:  +  6y  +  12  =  105 
From  (3),  2x-6y=^22 

From  (4),  5a;  +  6y  =  »3 

Multiply  (6)  by  6,  and  (6)  by  2,  and  subtract. 

10x-25y  =  -110 
10x+12y=     186 


Substitute  the  ralue  of  y  in  (5). 


37y=     296 

.-.  y  =  8 


O) 
(2) 

(3) 
(*) 
(6) 
(6) 


0) 
(2) 

(3) 
(4) 
(6) 
(8) 


•*•   X  —  \9 
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17. 


5j:-6 


11 


if  +  2r  =  3(y-l) 


6ar  +  6y      4x  — 3y_     ^ 


2 


10  3 

Multiply  (1)  by  11,  and  (2)  by  30. 

5x  — 6y  +  22x  =  33y-33 
16x  +  18y  —  40x  +  30^  =  30y  —  60 
From  (3),  27  x  -  39  j^  =  -  33 

From  (4),  26x -  ISy  =  60 

Multiply  (5)  by  6,  and  (6)  by  13,  and  subtract. 

162x-234y-=-198 
826x-234.v=      780 

163  X  =     978 

.'.  X  =  6 


Substitute  the  ralue  of  x  in  (6). 


/.  y  =  5 


O) 
(2) 

(3) 

(6) 
(6) 


18. 

r                   4x-3y-7_9x-4y-26 

6                       30 

y  — 1      lOx  — 3y— 20_3x  +  2y  +  3 

(1) 
(2) 

« 

3                   20                        30 

Multiply  (1)  by  30,  and  (2)  by  60. 

24x-18y-42  =  9x-4y-26 

(3) 

20y  — 20  +  30x-9y  — 60  =  6x  +  4y  +  6 

(4) 

From  (3),                          15x-14y  =  17 

(6) 

From  (4),                            24x+7y  =  86 

(«) 

Multiply  (6)  by  2,  and  add  to  (6). 

16x-14y=    17 

48x+14y  =  172 

63x             =  189 

.-.  X  =  3 

Substitute  the  ralue  of  x  in  (6). 


y 


=  2 


19. 


- 


'  Q.y  +  5  _4x--5y4-3 
8  4x-2y 

8x+3      X  — 3y 
4  7-x 


12 
6x-l 


(1) 
(2) 
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Multiply  (1)  by  24,  and  (2)  by  12. 

18y+15-24fi^=%t3^  =  18y-8  (3) 

\    4a:  — 2y     / 

24x+9  +  12(y=i^^  =  24x-4  (4) 

From  (3),  24 ( ^^-5,y4-3 \^ 

\     4a:-2y     / 

From  (4),  12  ( £Irll^  =  - 13  (6) 

Multiply  (6)  by  2  X  —  y,  and  (6)  by  7  —  ar. 

48a:  -  60y  +  36  =  46x  -  23y  (7) 

12a:  -  36y  =  -  91  +  13ar  (8) 

From  (7),                            2a:-37y  =  -36  (9) 

From  (8),                           —  a: -  36y  =  -  91  (10) 

Multiply  (10)  by  2,  and  add  to  (9). 

2x-   37y  =  -   36 
-2a:-    72y  =  -182 

-109y  =  -218 
.-.  y  =  2 
Substitute  the  value  of  y  in  (10). 

.-.  a:  =  19 


20. 


Cancel  a:  in  (1),  and  y  in  (2). 

Multiply  (3)  by  2(23 -a:),  and  (4)  by  3(x-  18). 

4y- 2a:  =  437 -19a:  (5) 

3y-9  =  -17x  +  306  (6) 

From  (5),  17x  +  4y  =  437  (7) 

From  (6),  17a:  +  3y  =  315  (8) 

Subtract,  y  =  122 

Substitute  the  value  of  y  in  (8). 
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3  2.r+8  6 

21 

5g-12      4jr-6.y~13^10r-68 
4  2x-3y  8 

Multiply  (1)  by  6,  and  (2)  by  8. 

8a:  +  14  +  ef  ^^^:^W  17  +  8ar 

10  a:  -  24  -  8f  i^^^^5iLzi?\  ==  lOo:  -  63 
V     2a:-3y      ) 

From  (3),  ^/5a:~4y\  ^  g 

\2x+8  y 

From  (4),  e/4a:-6.y  -  13\  ^  ^^ 

^  ^'  V     2x-3y     y 

Multiply  (5)  by  2  a:  +  8,  and  (6)  by  2x  — 3y. 

30  a:  — 24y  =  6a:  +  24 
32a:-48y-104=68a:-87y 
From  (7),  24a:-24y  =  24 

From  (8),  26a:  -  39y  =  —  104 

Divide  (9)  by  24,  and  (10)  by  13. 

X—    y  =  1 
2x-3y  =  — 8 
Multiply  (11)  by  2,  and  subtract  from  (12). 

2r  — 3y  =  — 8 
S^a:  — 2y=      2 


.-.  y=   10 

Substitute  the  yalue  of  y  in  (11). 

.-.  x=ll 

22. 

[7  +  8*      3(a:-.2.y)_ll  +  4a: 
10           2(x-4)             6 

8(2y  +  3)      6?/ +  21       3y  +  5a: 
L                         4                   4           2(2y-S) 

Multiply  (1)  by  10,  and  (2)  by  4. 

6y  +  9 


=  22  +  8i 


=  6y  +  21-2(^y  +  y^ 


(1) 
(2) 

(3) 
(4) 
(5) 
(6) 

(7) 
(8) 

(9) 
(10) 

(11) 
(12) 


(1) 
(2) 

(3) 
(4) 
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From  (3), 
From  (4), 


ar  — 2  V 


=  -1 


X  — 4 
8.y4-6x_g 
2y-3 
Multiply  (5)  bj  ar  —  4,  and  (6)  by  2y  —  3. 

J?  — 2y  =  — x  +  4 
8y  +  5x=12y-18 
From  (7),  2x  — 2y  =  4 

From  (8),  5ar-0y  =  -18 

Multiply  (9)  by  J,  and  subtract  from  (10). 

6x  — 0y  =  — 18 
9a:-9y=      18 

4ar  =36 

Substitute  the  Talue  of  ar  in  (0). 


(6) 
(«) 

(7) 

(8) 

(9) 
(10) 


Solye : 
1. 

Add, 

Again, 
Subtract, 


.%  y  =  7 
Exercise  62.    Page  172. 


lar  — y  = 


=  5 


(1) 

(2) 


.-.  y  = 


iw  V  —  mr^ 


2x  =  8-^d 

+ 
2 


•  •    ••>  ^— • 


x  +  y  =  8 
X'-y  =  d 

2y  =  »-c/ 


(1) 
(2) 


Again,  multiply  (1)  by  n',  and  (2) 
by  n,  and  subtract 

mn'x  +  nn'y  =  n'r  (6) 

in'nx  +  nn'j/  =  nr'  (6) 

(mn'  —  m'n)x  =  n'r  —  nr* 


•  »   X  — 


n'r  —  nr 


mn''  —  ni'n 


.-.  y  = 


2 


2         /    ma?  +  ny  =  r 
I  m'x  +  n'y  =  r' 


o  /  aar  — 6y  =  c 

I  a'a:  +  6'y  =  c' 


(1) 
'y  =  r'  (2) 

Multiply  (1)  by  m',  and  (2)  by  m, 
and  subtract. 

mm'x  +  m'ny  =  m^r  (3) 

wiw'a:  +  rnn'y  =  mr'  (4) 

(m'n  —  fnn')y  =  i»V  —  mr' 


0) 

6'y  =  c'  (2) 

Multiply  (1)  by  a',  and  (2)  by  a, 
and  subtract. 

aa*x  —  a'6y  =  a'c  (3) 

aa'x  +  aft'y  =  ac'  (4) 

(a6'  +  a'b)y  =  a</  -^  a'c 
ac'  —  a'c 


y= 


ab'  +  o'6 
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Again,  multiply  (1)  by  6',  and  (2) 
hy  b,  and  add. 

ab'x  -  bbf(f  =  b'c  (5) 

gfbx  4-  bb'y  =  be'  (6) 

(ab'  +  afb)x  =  b'c  +  be' 
b'c  +  be' 


ab'  +  a'6 


I  car  +  abu  = 


-y  =  iiin  (1) 

ib(f  =  ma  (2) 

Multiply  (1)  by  c,  and  subtract 
from  (2). 

ex  +  afty  =  ma  (2) 

ex  —   cy  =  cmn  (3) 

(a6  +  c)y  =  m«  —  cmn 

••^"     a6  +  c 
Again,  multiply  (1)  by  ab,  and 
add  to  (2). 

abx  —  o6y  =  a6mn         (4) 
ex  +  a6y  =  ms  (2) 

(a6  +  c)a:  =  a&mn  +  ma 

.    -_fflCa6n  +  <) 
a6  +  c 


6. 


ibx-^ay  —  abc 


(1) 
a:=c/y  (2) 

Substitute  tbe  yalue  of  x  from  (2) 

in(l). 

bdy  +  oy  =  abc  (3) 

Substitute  the  yalue  of  y  in  (2). 

abed 


» •  X  ^2 


bd^a 


6. 


f   6ar  +  ay  =  l  (1) 

1 6'ar  -  a'//  =  1  (2) 

Multiply  (1)  by  b',  and  (2)  by  b, 
and  subtract. 


bb'x  +  a6'y  =  b' 
bb'x  —  a'/>y  =  b 

(ab'  +  a'6)y  =  6'  -  6 

6'-5 


(3) 
(4) 


"^      ab'  +  a'6 
Again,  multiply  (1)  by  a',  and  (2) 
by  a,  and  add. 

o'ftr  +  aa'y  =  a'  (6) 

ab'x  -^aa'y^a  (6) 

(a'6  +  ab'^x  =ia'  -{-a 

a'  -^a 
•   X  = 

a'6  +  a6' 

-        r35ar+2ay  =  8a6  (1) 

l46x-3oy  =  }a6  (2) 

Multiply  (1)  by  4,  and  (2)  by  3, 
and  subtract. 

126a:  +  8oy  =  12a6         (3) 
126x-9ay  =  }a6  (4) 

b 

•'•^  =  2 
Substitute  the  value  of  y  in  (1). 
Zbx-^ab  =  Zab 
2a 


Add, 


r2ar-8y  =  o-6         (1) 
l3x  — 2y  =  a  +  6 


(2) 


6x  — 6y  =  2a 


2o  ^Q\ 

Again,  subtract  (1)  from  (2). 

x  +  y  =  26  (4) 

Add  (3)  and  (4). 

5 

o 


216 


SCHOOL   ALGEBRA. 


Substitute  the  value  of  x  in  (3). 


•••^  =  *-6 

r    6ar            cy     _     1         ^^. 
9.     .   a3-62     62_^2      a  +  6 

6a:  +  cy  =  o  +  6     (2) 

From(l),      5£iz£y=     1 

6ar  —  cy  =  a  —  6 

(2)  is              6x  4-  cy  =  a  +  6 

Add,                     26x=2a 

Substitute  the  value  of  x  in  (2). 

a  +  cy  =  a-\-b 

.■.,.i 

f    x  +  m_a              ^^v 
10.            ]     y^n      b               ^^ 

l6a:  +  ay  =  c                (2) 

Multiply  (1)  by  6(y-n). 

bx-\-bm  =  ay  ^  an 

bx-^ay  =—an-^bm  (3) 

(2)U 
Add, 

6x  +  ay  —  c                (2) 

2  6x  =  c  —  an  —  6ni 

,    _      c  —  an  —  6jii 
,  .  X  =  

26 

Subtract  (3)  from  (2). 

2ay  =  c  +  an4-  6ni 

.    ..  _c4-an4-6»i 
2a 

11. 

[?+V=i        (1) 

a       0 

Multiply  (2)  by  2,  and  add  to  (1). 
£4.?1=1  (1) 


a       6 
4x_2j^__2 
a        6       3 

§£  —  ? 

a  ""3 


a 
3 


(3) 


Substitute  the  value  of  x  in  (1). 

l  +  ?i?  =  l 
8       6 


12.    ja  +  6 


-  '-I 


+  -JL.=  2 


(1) 
(2) 


a+6     o— 6 

a;  +  y  =  2a 
Multiply  (1)  bya2-.6a. 
(a-6)x+(a+6)y  =  2(a2-62)       (3) 
Multiply  (2)  by  a  — 6,  and  sub- 
tract from  (3). 

(a-6).r+  (a+6)y  =  2(a2-62)       (3) 
.(a~6)a;+(a--6)y  =  2a(a-6)       (4) 

2  6y  =  2a6-262 

/.  y  =  a  —  6 
Substitute  the  value  of  y  in  (2). 
.*.  X  =  o  +  6 


{2£  .  i^^iy.a: 
3a     36       6a 
x—y=a^b 


0) 

(2) 
Multiply  (l)by3o6. 

26ar  +  4ay  =  9ay-36ar    (3) 
/.  6  6ar  —  6  ay  =  0 

6j:  —  ay  =  0 
6 
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Substitute  the  value  of  x  in  (2). 
au  . 

h       ^ 


a-b 


y=za^h 


Substitute  the  value  of  y  in  (2). 

/.  X  =  o 


14. 


fax+6y  = 
1 6x  +  ay  = 


(1) 

(2) 


Subtract,  (o— 6)x+(6— a)y  =  0 

Divide  by  a  —  6. 

X  — y  =  0 

.'.  *  =  y 
Substitute  the  value  of  x  in  (1). 
ay-\-hy  =  c 


•••y  = 


a  +  6 
c 


16. 


a  +  6 

f8a«  +  ax  =  62+6y      (1) 
lax  +  25y  =  c?  (2) 


From  (1),  ax  -  6y  =  62  -  Sa* 
(2)  is,      ax  +  26y  =  c/ 


Subtract, 


17. 


36y  =  c?-62  +  3a2 
X  V 


••^"  36 

Substitute  the  value  of  y  in  (2). 
ax+K</-6*+3a2)  =  c/ 

•  •  air  =  — ^ 

•  8 

•'*-  8a 


16. 


JL_  =  _1 


a+6     a— 6     a+6 


a+6     a— 6      a— 6 


(1) 

(2) 


Add, 


2z 


1    +    ^ 


a  +  6     a  +  6     a  — 6 

.     2j^   _     2a 
"a  +  6     o«-6a 
__     a 
a  — 5 
Again  subtract  (1)  from  (2). 

Ay_  =  _i L 

a— 6      a— 6     a+6 

.     2.y   ^     26 
•"0-6     a2-6a 
5 


.-.  y  = 


a  +  6 


=  1 


tA  —  a      m  —  6 

"^  +-^=1 


(1) 

(2) 


n—a     n —6 
Multiply  (1)  by  (m-a)(TO-6)  and  (2)  by  (n-a)(n-6). 

(to  —  6)x  +  (to  —  a^y  =  to^  —  aw  —  6to  +  a6  (3) 

(n  — 6)x  + (n  — a)y    =n2  — an  — 6n  +  a6  (4) 

Subtract,  (to  — n)x  +  (OT  —  n)y=  to^— n^  — a(m  — n)— 6(to  — n)  (6) 

Divide  byw  —  n,  x  +  y=rm  +  fl— a  —  6  (6) 

Again,  subtract  (2)  from  (1). 

.(_L.__L_U,(_L__i_).o 

\TO  — a     n-^aj        \to  — 0     n^bj 
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+  y 


n^m 


Divide  by  n  —  m. 

X 


-j^)(n-a)      ''(»i-6)(n-6) 


=  0 


JL 


{m'~a)(n'-a)      (m  — 6)(n  — 6) 


=  0 


(m-.6)(n-6)  ^ 


(7) 


Substitute  the  value  of  x  in  (6). 

/      (to  —  g)  (n  —  a)   .  -  \  ,  . 

\      (to  — 6)(n  — 6)        y*' 
Simplify  the  coefficient  of  y. 
(to  — 6)(n  — 6)  —  (w  — a')(n  — g^  ,  . 

(to  —  6)  (n  —  6) 

(g-6)(TO4-n)  +  68-ga..      „  .  .. 

(to  — 6)(n  — 6) 

J,  (TO  +  n  — g  — 6)(TO-ft)(n  — 6) 

(o-6)(TO  +  «)  +  62_a2 

_  (to  +  n— g  — 6)(to  — fe)(n  — 6) 

(g  —  6)(to  +  n  —  g  —  6) 

_(TO-6)(n-6) 

g  — 6 
Substitute  the  value  of  y  in  (7). 

.   r-      (m-g)(n-g) 

g  — 6 

__  (to  —  g)  (w  ^  g) 

6  — a 


Solve : 

Exercise  63.    Page  175. 

1. 

.^x                                 7ar  =  36 

/.  a:  =  6 

• 

J?           M             * 

/2)      Substitute  the  value  of  or  in  (1). 

Multiply  (2)  by  2,  and  add  to  (1).                           1  +  ^  =  2 

5         ^         « 

-  +  -  =  2 
ar       y 

(1)               ...|=i 

(3)                       .-.  y  =  6 

35        _^ 

X 
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2. 


-  +  —  =  49 

X      y 

?  +  ?  =23 

*    y 


(1) 

(2) 


Multiply  (1)  by  7,  and  (2)  by  6, 
and  subtract. 


55  +  51  =  843 

X        y 

55  +  15=116 

X       y 

^  =  228 

y 


(3) 
(4) 


76  =  228y 

Substitute  the  yalue  of  y  in  (1). 
^  +  39  =  49 

5=10 

X 


.*.  X  =  J 


3. 


Multiply  (2)  by  2  and  add  to  (1). 

(1) 
(3) 


3     8     „ 
-  +  -  =  8 

X     y 

?2.?  =  8 

*    y 


83 

X 


=  11 


83=llr 
/.  x  =  Z 
Substitute  the  value  of  x  in  L 

l  +  ?  =  8 

y 
.*.  y  =  4 


^?+5=i» 

X     y 

!?-?  =  7 
X     y 


(1) 
(2) 


Multiply  (1)  by  3,  and  (2)  by  6, 
and  add. 


5  +  15  =  67 

*  y 

*  y 


(3) 


46 

X 


=  92 


46  =  92x 

Substitute  the  value  of  x  in  (1). 
4  +  5=19 

y 
•••y  =  i 


(1)       6. 


(2) 


''nV^ 


(1) 

(2) 


5x 

A-.±=y: 

4x     5y      20 
Multiply  (1)  by  30,  and  (2)  by  20. 


?1  +  ?5  =  172 
X       y 

—  -—=11 

X 


y 


(4) 


Multiply  (1)  by  26,  and  (2)  by  24, 
and  subtract. 

«^  +  «?5  =  4300        (6) 
^_^=  264        (6) 

XV 


1009 


=  4036 


•••  y-i 
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Substitute  the  value  of  y  in 

(2). 

2  =  (to  +  n)a: 

5       16     11 

.   •         2 

.».  x  = 

4x      6      20 

m-\-  n 

6      75 

Again,  subtract  (2)  from  (1). 

4x     20 

2 

_  =  i«  —  n 

.'.  a:=  J 

y 

2=(»i  — n)y 
2 

['+o'=3 

(1) 

6. 

2ar     3y 

^     ^ 

.^+_^=3.9 

(2) 

r  m      1 

4a:     by 
Multiply  (1)  by  f ,  and  subtract 

8. 

-+-=6            (1) 
X      y                  ^  '^ 

^  +  ^  =  c           (2) 

from  (2). 

4a:      by 

(2) 

Subtract, 

TO  — n      , 
=  6  —  0 

3  ^1    _9 

(3) 

X 

4ar      y        2 

^    ^ 

TO  —  n  =  (6  —  c)x 

1        6 

.    -._«-« 

•  •  *  —  , 

5y      10 

6  — c 

10  =  80y 

Again,  multiply  (1)  by  n,  and  2  by 

, 

TO,  and  subtract. 

•'.  y  =  4 

Substitute  the  value  of  y  in 
^  +2  =  3 

(1). 

—  +  -  =  6n          (3) 
X      y                  ^  ^ 

tun  .TO                    ^ .^ 

2x 
1 

\-—  =  ctn         f  4 ) 

ar       y                   ^  ^ 

*  =1 

2x 

n  — TO 

%  »    X  •—  w 


(«  —  to)  =  (6n  —  cm)y 
n  —  TO 


7. 


=  TO 


=  n 


(1) 
(2) 


.-.  y  = 


bn  —  cm 


Add, 


2 
ar 


9. 


-  =  m  +  n 


TO     n 
a:      y 

a:      y 


=  a 


=  b 


(1) 
(2) 
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Multiply  (1)  by  r,  and  2  by  m,  and 
subtract. 


!!!:  +  5r  =  ar         (3) 
__  +  __  =  6«         (4) 


fir  —  m« 


=  ar  — 6m 


fir  —  iM  =  (or — 6m)y 

•'•  y  = r~ 

ar  —  om 
Again,  multiply  (1)  by  »,  and  (2) 
by  n,  and  subtract. 

(5) 


X       y 


(8) 


mS'^nr 


=:<u^hn 


nU'^nr=(aS'~  bn)x 
ms  —  nr 


.'.  x  = 


as^bn 


10. 


a      6  _  ac 
a:     y""  6 

6     a  ___bc 
X     y      a 
Multiply  (1)  by  b,  and  (2)  by  o, 
and  subtract. 


(1) 
(2) 


ab     63 
=:ac 

X     y 

X       y  "" 


(8) 


a 


;a-6« 


y 


=r  OC  — 6c 


a  +  6 


Substitute  tbe  ralue  of  y  in  (1). 
a        be    _ac 
X     a  +  6      6 

a_acCo  +  6)  +  6«c 
X  b(a  +  6) 

_  c(o«  +  o6  +  63) 
6(a  +  6) 
ar_       b(a^b) 
a     c(a3  +  a6  +  63) 
.   ^_      a6(a4-6) 

c(aa  +  a6  +  63) 


11. 


A«2^5 

ax     6y 

[ax      6y 


(1) 

(2) 


Multiply  (1)  by  2,  and  (2)  by  8, 
and  tubtract. 


ax     by 

«._»=  « 

ax     by 

in 

5=:46y 
5 


(3) 
(4) 


y  = 


46 


Substitute  the  yalue  of  y  in  (1). 


A_8  =  6 


ax 


6 

3^ 

ax 


x  = 


83 
6 

11a 


12. 


^+A  =  a  +  6 
6x     ay 


(1) 


^  +  ?  =  a3  +  63      (2) 

*    y 
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53 

Multiply  (1)  by  —,  and  subtract 

c* 


from  (2). 


^  +  ?    =a«  +  63      (2) 
a:      a^y  a 


( 


a'y 


o  =  o'y 


.-.  y  = 

.1 

a 

lie  value  of  y  i 

6a: 

:a  +  6 

a  _ 
6a:"" 

-a 

1  _ 

bx 

1 

bx  = 

1 

/.  x  = 

1 
6 

Exercise  64.    Page  177. 


1. 


{a:  +  y—  8  =  0 
y  +  «-28  =  0 
X  +  «  — 14  =  0 


(1) 

(2) 

(3) 

Add,    2a:+2y+22  — 50  =  0 

a:  +  y  +  «=25      (4) 
(1)  is  g  +  y        =    8 

Subtract,  «  =  17 

Substitute  the  value  of  2  in  (2) 
and  (3). 

y  +  17-28  =  0 
.-.  y  =  11 

a:+17-14  =  0 

•'•   X  rs  ^»  o 


r  4x  +  3y  +  2« 

2.       -j    3x  — 2y  +  52 

llOa:  — 6y  +  32 

Subtract  (2)  from  (1). 
x-\-  5y  —  3« 
Add  (4)  to  (3). 


25 
20 
17 


(1) 
(2) 
(3) 


=  6       (4) 


llx  =  22 
.-.  a:=2 


Substitute  the  value  of  a:  in  (1) 
and  (2). 

3y4-2z=17      (5) 

-2y  +  5z=14      (6) 
Multiply  (5)  by  2,  and  (6)  by  3, 
and  add. 

6y+   4;2=34 
—  6y  +  16z  =  42 


/.  z  = 
Substitute  the  value  of  z 


19«=76 
4 

in  (5). 
3 


{5a:  — 2y  —  2«  = 
x+    y+     z= 
7x  +  3y  +  4z  = 

(1)  is       5a:  — 2y  — 2«  = 
2x(2)is  2a:  +  2y4-2«  = 


5a:-2y-2«=12      (1) 

8      (2) 
42      (3) 

12 
16' 


Add,         7  a:  =28 

/.  x  =  4 

Substitute  the  value  of  x  in  (2) 
and  (3). 

y  +  «  =  4       (4) 

3y  +  4«=14     (5) 
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(6)  is 
3  X  (4)  iB 

Subtract, 

Substitute  the  Talue  of  z  in  (4). 

/.  y  =  2 


3y  +  4;e=14 
3y  +  8«=12 

z=   2 


{X—    y+    «  = 
3x  +  3y  — 2«  = 
lOx  — 6y  — 32  = 

2X(l)is  2a:-2y  +  2«  = 

(2)  is      8x  +  8y  — 2«  = 

Addy        bx-\-    y  = 

3x(l)is  3x  — 3y  +  8«  = 

(3)  is     10a:-6y-3«  = 


11      (1) 

60      (2) 

0     (3) 


60 


82      (4) 

33 
0 


Add,       13ar  — 8y  = 

8x(4)i8       40a:+8y  = 
(6)  is  13x-8y  = 

Add, 


33      (6) 

666 
33 


63x  =689 

.•.  ar=13 
Substitute  the  yalue  of  x  in  (4). 

/.  y  =  17 
Substitute  the  yalues  of  x  and  y 
in(l). 


«=16 


5. 


{ 


lOx—  y  +  3« 
7x  +  2y+  z 
3ar  +  3y—    z 

(1)  is     lOar—    y4-3«: 
3x(3)is  0a:  +  Oy  — 3z 

Add, 


42  (1) 
61  (2) 
24      (3) 

42 

72 


19x  +  8y 

7x  +  2y  +  « 
8a:  +  3y  — « 


(2)  is 

(3)  is 

Add,  10a:  +  6y 

Divide  by  6,       2  a:  +  y 


114    (4) 

61 
24 


75 

16      (6) 


(4)  is  19ar  +  8y=114 

8x(6)ia       16x  +  8y=120 

Subtract,         8x  =—6 

Substitute  the  Talue  of  x  in  (6). 

.-.  y  =  19 
Substitute  the  yalues  of  x  and  y 
in  (2). 

/.  «  =  27 


r6ar  +  2y^3«  = 
J3x  +  9y  +  8«  = 
I2x  — 3y  — 6«  = 


6x  +  2y-3«=160    (1) 

116    (2) 
46    (3) 

1280 
346 


8x(l)is  40x+16y-24«  = 
3x(2)is    9x+27y+24«  = 


Add,        49x+43y         =  1626  (4) 

6x(l)  is  26x+10y-16«  =  800 
3x(3)  is    6x-  9y-16;2  =  136 


Subtract,  19x+19y         = 

Diyide  by  19,        x  +  y  = 

(4)  is  49x  +  43y=: 

49  X  (6)  is    49x  +  49y  = 

Subtract, 


666 

36     (6) 

1625 
1715 


/.  y  = 
Substitute  the  yalue  of  y 

/.  x  = 
Substitute  the  yalues  of 


in(l). 


90 

16 

in  (6). 
20 
X  and  y 


.-.  «=-10 


7. 


{ 


6x  — 2y  +  6«=63 

6x  +  3y  +  7«  =  33 

x+    y+    z=5 

(l)^is       6x  — 2y4-6«=63 
6x(3)  is  6x  +  6y  +  6ar  =  26 


0) 
(2) 
(3) 


Subtract,   x  — 7y  =28     (4) 
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(2)  is       6ar  +  3y  +  7«  =  33 
7x(3)  is  7x-f  7y  +  7g  =  35 

Subtract,  2  a: +  4y  =   2 

Divide  by  2, 

ar  +  2y  =  l 
(4)  is  a:-7y 

Subtract, 


(6) 


28 


9y  =  -27 
/.  y  =  -3 
Substitute  the  value  of  y  in  (6). 

Substitute  the  values  of  x  and  y 


in  (3). 


/.  «  =  1 


8. 


1-32:— 3y  +  4«  = 
J  6x  +  2y  — 72  = 
l2ar-    y  +  8«  = 


(l)i8 

3x(3)is 

Subtract, 

(2)  is 
2x(3)is 

Add, 


3ar— 3y+  4z 
6a:— 3y+242 


20      (1) 

6      (2) 

46      (3) 

20 
135 


Sx       +20z=116   (4) 

6 

90 


6ar+2y—  7z 
4a:— 2y+16z 


lOar        +  92  =  96      (6) 


10 X  (4)  is   30x  + 2002=  1150 
3x(5)is     30ar+    272=   286 


Subtract, 


1732=   866 

.•.  2  =  6 


Substitute  the  value  of  z  in  4. 

/.  X  =  5 

Substitute  the  values  of  x  and  z 

in  (1). 

.'.  y  =  5 


r2a:  +  7y+102=25 

9.     -{jp+y—     2=9 

l7a:-7.v-lla  =  73 


2ar  +  7y+102=25     (1) 

(2) 
7y- 112  =  73     (3) 


(1)  is 
2  X  (2)  is 

Subtract, 

(3)  is 
7x(2)is 

Subtract, 
Divide  by  2, 

(4)  is 
6  X  (6)  is 

Subtract, 


2x+7y+102  =  25 
2x+2y-  22  =  18 

5y+122=    7      (4) 

7x-7y-ll2=     73 
7a;+7y-  ^z=     63 


14y+  42=  — 10 

7y  +  22  =  -5    (5) 

6y  +  122=       7 
42y  +  122  =  -30 

37  y 


=  -37 

/.  y  =  —  1 
Substitute  the  value  of  y  in  ^4). 

/.    2=1 

Substitute  the  values  of  y  and  z 

in  (2). 

.-.  a:  =11 


10. 


j'6a?  +  2y  — 202  = 
J3x  — 6y+  72  = 
Ua:  +  8y—   92  = 


6a?  +  2y-202 

72 
92 

3x(l)i8   16ar+6y-602: 

(2)  is  3x-6y+  72 

Add,  18x       -532 

4x(l)is    20x+8y-802 

(3)  is  4ar+8y-  92 


20  (1) 
51  (2) 
53     (3) 

60 
51 


111    (4) 

80 
53 


Subtract,  16ar        — 7l2 

8x(4)i8  144X-4242 

9x(5)is  144ar-6392 

Subtract, 


27      (6) 

888 
243 


2152  =  645 

.-.  2  =  3 

Substitute*  the  value  of  z  in  (4). 

.*.  x=lb 
Substitute  the  values  of  x  and  z 
in  CI). 

•••  y  =  i 
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11.    43j:  +  3y+    7«  = 


x  +  2y  +  10«=   44      (1) 

=  384     <2) 

y-r      «  =  256     (3) 

3x(l)i8    3x+6y+302=     132 

(2)  is        3ar+3y+  7«  =:     384 

Subtract,         3  y +23*  =  -  262  (4) 

2x(l)i8    2x+4y+20«=       88 

(3)  is         2ar+  y+     «=     256 

Subtract, 


(4)  is 
(6)  is 

Subtract, 


3y+19«  =  -168(6) 

3y+23t=:— 262 
3y+19z  =  -l«8 


4«=-  84 

/.  «  =  -21 
Substitute  the  yalue  of  z  in  (4). 

/.  y  =  77 

Substitute  the  values  of  y  and  z 

in(l). 

/.  x=100 


12. 


{10  X  =    y  '^4tz 
3y  =  2ar  +  3« 
2zr=    or  — 8y 
Rearrange, 

lOx—    y  — 4«  = 

2ar  — 3y +3«  = 

a:  — 3y  — 2«  = 

3x(4)i8  30z-3y-12z  = 
(6)  is         2x-3y+  3«  = 


+  66 

(1) 

-88 

(2) 

-18 

(8) 

66 

(4) 

08 

(5) 

18 

(6) 

168 
98 


Subtract,  28a;     — 162  = 

(6)  is 
(6)  is 

Subtract, 


2x— 3y+ae  = 
X— 3y— 22  = 


X       +62  = 

(7)  is  28ar-  16*  = 

28x(8)i8    28x+140«  = 

Subtract, 


70     (7) 

98 
18 

80       (8) 

70 
2240 


166;r  =  2170 
/.  «  =  14 


Substitute  the  value  of  2  in  1 

(8). 

.-.  ar  = 

10 

Substitute  the  values  of 

X 

and  X 

in(l). 

.-.  y  = 

-] 

L2 

fSx  — 6y  — 2«  = 

14 

(1) 

13.        •  5x  — 8y—    2  = 

12 

(2) 

I    x-3y-3«  = 

1 

(3) 

(l)is  3r-6y-2r=14 

2x(2)is    10j>-16y-2«  =r  24 


Subtract,    7x-lly        =10     (4) 

(3)  is  X-  3y-ae  =    1 

3x(2)is    16x-24y-3z  =  36 

Subtract,  14x-21y        =36 

Divide  by  7,    2 x  -  3y  =  6       (5) 

2x(4)is     14x-22y  =  20 
7x(6)is     14x-2ly  =  36 

Subtract,  y  =  16 

Substitute  the  value  of  y  in  (6). 

.*.  x  =  25 
Substitute  the  values  of  x  and  y 
in(l). 


/.  «  =  —  7 


14. 


f  2x  +  3y+  «  = 
J  X-  y  +  3z  = 
llOy  +  6x  — 2«  = 


2x  +  3y+    * 

Zz 

10y  +  6ar  — 2« 

(2)  is  X  —    y+3z 

3x(l)  ia      6x+  9y+8« 


31 
13 

48 

13 
93 


(1) 
(2) 
(3) 


Subtract,    6x+10y 
Divide  by  5,       x  +  2y 

(3)  is  6x+10y-22 

2  X  (1)  is    4x+  6y+2z 

Add, 


80 

16     (4) 

48 
62 


9x+16y        =110   (6) 
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9x(4)i8       9a:+18y  =  144 
(6)  is  0x+16y=110 

Subtract,  2y=   34 

.-.  y  =  17 
Substitute  the  ralue  of  y  in  (4). 

/.  x=  — 18 

Substitute  the  yalues  of  x  and  y 

in  (1). 

/.  «  =  16 


f  2a:+   8y-  4*  = 

15.    \  10 ar—  6y  +  12«  = 

I      a:+12y+   2«  = 


2a:+  8y-  4«=1        (1) 

6       (2) 
5        (3) 

2x(l)i8     4a-+6y-8z  =  2 
(2)  is         10x-8y4-122  =  6 


Add,  14x       +  ^  =  8 

Divide  by  2,     7 ar  +  2«  =  4       (4) 

4x(l)is   8x+12y-16«=     4 
(3)  is  a:+12y+  2«=     6 

Subtract,  7a?         — 18«  =  — 1    (5) 

(4)18  7ar+   2«=     4 

(6)  is  7x-18«  =  -l 

Subtract,  202=     6 

/.  «  =  J 

Substitute  the  yalue  of  z  in  (4). 

.'.  x=\ 
Substitute  the  yalues  of  x  and  z 
in  (1). 

•••y  =  J 


r   3ar+    6y  +  22  = 

16.    ]l2y+    4«-6ar  = 

I   9ar+18y  — 4«  = 


3ar+    6y  +  22  =  3       (1) 

2       (2) 
4       (3) 

(l)i8  3ar+6y+2«  =  3 

JX(2)is    -3x+6y+22=l 

Subtract,  6a;  =  2 

.-.  a:  =  J 


3  X  (1)  is     9x+18y+62  =  9 
(3)  is  9x+18y-42  =  4 

Subtract,  lOs;  =  5 

/.  «  =  J 
Substitute  the  yalues  of  x  and  z 
in(l). 


{2ar+  y  +  2z  = 
6y  — 4x  — 4«  = 
3ar+9y+    «  = 


2ar+  y  +  2«  =  3  (1) 
=  1  (2) 
=  9       (3) 

2  X  (1)  is       4a:+2y+4«  =  6 
(2)  is  -4x+6y-4«  =  1 

Add,  7y        =7 

.\  y  =  l 
Substitute  the  yalue  of  y  in  (2) 
and  (3). 

4a:  +  4z=4        (4) 

3x+    z  =  0       (5) 

}X(4)U  ar  +  «=l 

(5)  is  3a:  +  «  =  0 

Subtract,  2ar       =  —  1 

.'.  ar=-J 
Substitute  the  yalue  of  x  in  (5). 


j'3a?  +  2y+      z 
18.       4  2a:—    y+    3« 

I    x+    y  +  lOz 
(l)is       3rar  +  2y+    «: 
2x(2) is  4a;-2y  +  6z  = 

Add,         7ar  +7«: 

Divide  by  7,  x  +  z-. 
(2)U  2ar-y+  Sz. 
(3)  is  g  +  y-H0g  =  65 

Add, 


20}  (1) 
26}  (2) 
65     (3) 

20} 
53 


73} 
10}    (4) 


3x        +13^  =  81}    (5) 
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3x(4)is 
(6)  is 

8a:  +    3«  =  31} 
8a:+13«=81J 

[      i  +  i  +  U36 

(1) 

Subtract,                   10«  =  60 

/.  «  =  5 

Substitute  the  ralue  of  z  iu  (4' 

/.  ar  =  5  J 

). 

20. 

l  +  ?-i=28 
x^  y     z 

1+  ^  +-i--20 
X     3y     2z 

^           4           ^ 

(2) 
(3) 

Substitute  tl 
in  (2). 

le  ralues  of  x  and  z 
1-?+  4  =  0     (1) 

(l)is 
(2)  is 

Add, 

1  +  1  +  1  =  86 

ar^y      « 

1  +  ?_1  =  28 
X     y      z 

2  +  1       =64 

19. 

1-1+  1  =  0 

(2) 

Divide  by  2,         l  +  ?  =  82 

W 

?  +  ?-14  =  0 

Z        X 

(3) 

(l)is           1+    i  +  l  =  36 
x^    y     z 

(1)18 

l-?+4=0 

^   y 

2     2 
---+2=0 

2X(3)ii 
Subtract, 

,    ?  +  f +  i  =  40 
a:     3y      « 

2X(2)is 

1_-L        =   4 
«     8y 

(5) 

Add, 

l_?+6=0 

X       Z 

W 

(4)  is                 1+    ?  =  32 

(3)  is 

?  +  ?-14  =  0 

X      z 

1-?+   6  =  0 

X      z 

(5)  is 
Subtract, 

l_i-=   4 

X     3y 

(4)  is 

'  -28 
8y 

Add, 

*       -8  =  0 

.••  y  =  A 

Substitute  t 
and  (3). 

X 

/.  a:=  J 
he  ralue  of  x  in 

(1) 

Substitute  the  ralue  of  y  in  (4). 
Substitute  the  values  of  x  and  y 

.-.  y  =  i 

in(l). 

*  =  l 

•••  *  =  A 
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21. 


2  X  (1)  i8 

(2)  is 

Add, 

3x(l)iB 

(3)  is 

Add, 

(4)  is 

4  X  (5)  is 

Add, 


1  2_8 
6     4     6 

7_8      9 
X     y      z 

2  4_6 

X     y     z 

6  4     6 

-  +  -  +  - 
X     y      z 

7  8 


1  (1) 
24  (2) 
14     (3) 

2 
24 


3  6_9 
X  y  z 
7_8  9 
X     y      z 

10_2 

^    y 

X     y 
40_8 

X      y 


=  26     (4) 

3 

14 


17     (6) 

26 
68 


^        =94 


/.  ar  =  J 
Substitute  the  ralue  of  x  in  (4). 


Substitute  the  ralues  of  x  and  y 
in(l). 


22. 


2  X  (2)  is 
(3)  is 

Subtract, 


x      y      20 

?-?  =  J- 
2      X       16 

z     y     n 

4_6^     A 
2;      ar  16 

i-5=      JL 
z     y         12 


6      5 
X     y 


1^ 
20 


2X(4)isl?-15=.± 
X       y  10 

3x(l)is  1?-   ?=     A 
a:        V         20 


Subtract, 


0) 
(3) 


^-H  =  -JL         (4) 


1^       1 

.*.  y  =  4 

Substitute  the  value  of  y  in  (1) 
and  (3). 

/,  a;  =  6 

2  =  3 


23. 


Add, 


fl  1 

X  y 

X  z 

1  1 

ly  « 


1  =  0 

a 


--=0 


2,2.2      1      1 
X     y      z     a      0 


1  =  0 


(1) 

(3) 
(4) 
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(4)  is 
2  X  (1)  it 

Subtract, 


(4)  is 
2  X  (2)  is 

Subtract, 


(4)  is 
2x(3)is 

Sabtracty 


X     y      z     a 
2     2        __2 


1_1 

6      c 


0 
0 


t     a 


1      1 

b     c 


-.i^i  =  0 


2     2     2 

-  +  -+- 

X       If       z 

I     +1 

X  z 


1 

a 


.  2_ 

z 


1_1 

6      c 
2 

& 


1  ,  1  __  1  _  ac-\-  ah 
b      c     a  abc 

2abc 
itc-\'ab'^be 

0 


-6e 


=  0 


2 


1+11 

a      0      c 


=  0 


2 


2__1      1      l_6c  +  a6  — ac 


a 


c      b 
2  abc 


abc 


a6  +  6c  —  oc 


2     2     2 

-+-  +  - 


1 

a 


1_1 

6  c 
2 
c 


-f-.i-.i  =  0 


-^  =  0 


2 

X 


1 
a 


5+- 

0       c 


=  0 


I4.I  — 1  —  ^  +  gc  —  gft 
6      c  a6c 


a 


m  •    X  •— 1 


2a&c 


6c  +  ac  —  06 


24. 


-+^  +  -  =  62 
2     3     4 


3  4     5 

4  6     6 


47 
38 


0) 
(2) 
(3) 
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Multiply  (1)  by  12,  (2)  by  60,  and  (3)  by  60. 

6a:  +  4y  +  32=744 
20ar+15y+ 12^  =  2820 
15  a: +12y+10;2  =  2280 

(5)  is  20ar  +  15y  +  12z  =  2820 

4  X  (4)  i§  24ar  +  16y  +  12^  =  2976 

Subtract, 

10  X  (4)  is 

3  X  (6)  is 

Subtract, 

4  X  (7)  is 

(8)  is 

Subtract,  x  =24 

Substitute  tbe  ralue  of  a;  in  (7). 

,\  y=eo 

Substitute  the  ralues  of  x  and  y  in  (4). 

.-.  «  =  120 


42 

602 
452 

•+    y 

+  40y  +  30z 
'  +  SQy  +  30z 

=   156 

=  7440 
=  6840 

152 

+   4y 

16x  +  4y 
152 +  4y 

II    II      11 

(4) 
(6) 
(«) 


(7) 


(8) 


x^  y      z 

0) 

(4)U 

?-l  =  2 

*    y 

25. 

1+1-1=0 

X     z     S 

(2) 
(3) 

(6)  is 
Add, 

i  +  y  =  * 

1        =6 

X 

a)ifl 

?+l-?=o 

*    y     « 

Sab8titate  the  ralue  of  x  in  (4). 

(2)  is 

-?+?=2 

.-.  y  =  -i 
Substitute  the  values  of  z  and  y 

?-l        =2 

*    y 

in  (1). 

Add, 

(4) 

• 

•'•'=H 

(l)is 

2     13^ 

-  + =  0 

X     y      z 

3  X  (3)  is 

'-       +?  =  4 

X               z 

(6) 

' 

Add, 

5+i        =4 

X     y 

» 
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fl6     4       5       ^^  „^ 

+   -=   88  (1) 

X      y        z  ^  ^ 

26.           \    ?  +  ?  +  ?=  61  (2) 

?-^*?=161  (8) 

X     y      z  ^  ^ 

2x(l)i.5_5+   12=   76 

16x(2)i.^+!?  +  l^  =  915 
X       y        z 


17x(4)i8     ??!1 +  ????=  14263 


y 


z 
424 


63x(5)is     ??i  + 


=   4399 


Subtract, 


2466 


=r  9864 


Subtract, 

(3)  is 
4X(2)  is 
Subtract, 


63     170 
8_  6^ 

i      y     « 

8     12     48 


839   (4) 

161 

244 


Substitute  the  value  of  z  in  (5). 

•••  y  =  i 
Substitute  the  ralues  of  y  and  s 

in  (1). 


11+   ?=   83   (5) 


Exercise 
1.  If  A  ^yes  B  9 100,  A  will 

but  if  B  gives  A  9 100,  B  wiU 

much  has  each! 
Let  X: 

and  y 

Then,  after  A  gi^es  B  %  100, 

X-100: 

y  +  100: 
/.  y  +  100 : 
Again,  if  B  gives  A  %  100, 

X+100: 

y-100: 

.'.    X  +  100  : 

2x-y: 

X  — 3y: 

2x—    y- 

2x--6.y  = 


From  (1), 
From  (2), 

(3)18 
2  X  (4)  is 
Subtract, 


65.    Page  180. 

then  have  half  as  much  money  as  B; 
have  one-third  as  much  as  A.    How 

=  the  number  of  dollars  A  has, 
=  the  number  of  dollars  B  has. 

=  the  number  of  dollars  A  has. 
=  the  number  of  dollars  B  has. 
=  2(x-100).  (1) 

=  the  number  of  dollars  A  has. 

=  the  number  of  dollars  B  has. 

=  3Cy  - 100)  (2) 

=  300  (3) 

=  -400  (4) 

=     300 

=  -800 


by=    1100 
/.  y  =  220 
x  =  260 
Therefore  A  has  $260  and  B  $220. 
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2.  If  the  greater  of  two  numbers  is  divided  by  the  smaller,  the  quo- 
tient is  4  and  the  remainder  0.37 ;  but  if  the  smaller  is  divided  by  the 
greater,  the  quotient  is  0.23  and  the  remainder  0.0149.  Find  the 
numbers. 

Let  a:  =  the  greater  number, 

and  y  =  the  smaller  number. 

Then,  ^  =  4  +  5:51  (1) 

.y  y 

l  =  0.2S  +  ^^^  (2) 

X  X 

From  (1),  x  =  4y  +  0.37  (3) 

From  (2),  y  =  0.23  x  +  0.0149  (4) 

Substitute  the  ralue  of  y  from  (4)  in  (3). 

.-.  X  =  0.92  X  +  0.0696  +  0.37 
0.08  a:  =  0.4296 
.-.  X  =  5.37 
y  =  1.26 
Therefore  the  numbers  are  6.37  and  1.26. 

3.  A  certain  number  of  persons  paid  a  bill.  If  there  had  been  10 
persons  more,  each  would  have  paid  $2  less;  but  if  there  had  been  6 
persons  less,  each  would  have  paid  92*60  more.  Find  the  number  of 
persons  and  the  amount  of  the  bill. 

Let  X  =  the  number  of  persons, 

and  y  =  the  number  of  dollars  each  paid. 

Then,  xy  =  the  number  of  dollars  they  all  paid. 

If  there  had  been  10  persons  more,  and  each  had  paid  92  less, 
then,  X  +  10  =  the  number  of  persons, 

y  —  2  =  the  number  of  dollars  each  paid, 
and  (x  +  10)  (y  —  2)  =  the  number  of  dollars  they  all  paid. 

But  the  same  number  of  dollars  is  to  be  paid  in  each  case. 

.-.  (a:+10)(y-2)  =  xy  (1) 

Again,  if  there  had  been  ff  persons  less,  and  each  had  paid  9  2.60  more, 
then,  0?  —  6  =  the  number  of  persons, 

y  +  2}  =  the  number  of  dollars  each  paid, 
and  (^  —  6)  (y  +  2})  =  the  number  of  dollars  paid  by  all. 

(a:-6)(y  +  2i)  =  X3r  (2) 

From  (1), 

a:y  +  10  y  —  2  a:  —  20  =  apy 

2:c-10y  =  -20  (3) 
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From  (2), 

ary-5y  +  2}x-12}  =  jry 

6ar-10y  =  25  (4) 

Subtract  (3)  from  (4),  3x  =  46 

/.  X  =  16 
y  =  6 

Therefore  there  were  15  persons,  and  the  amoitnt  of  the  bill  was  9  76. 

4.  A  train  proceeded  a  certain  distance  at  a  uniform  rate.  If  the 
speed  had  been  6  miles  an  hour  more,  the  time  occupied  would  have 
been  6  hours  less ;  but  if  the  speed  bad  been  6  miles  an  hour  less,  the 
time  occupied  would  have  been  7^  hours  more.    Find  the  distance. 

Let  X  =  the  number  of  hours  the  train  travels, 

and  y  =  the  numl>er  of  miles  it  travels  per  hour. 

Then,  xy  =  the  total  number  of  miles  travelled. 

If  the  speed  had  been  6  miles  an  hour  more,  and  the  time  6  hours  less, 
then,  X  ~  6  =  the  number  of  hours. 

y  -f  6  =  the  number  of  miles  per  hour, 
(ar  •  6)  (y  +  6)  =  the  total  number  of  miles  trayelled. 
.-.  (i-5)(y  +  6)  =  xy  (1) 

Again,  if  the  speed  had  been  6  miles  an  hour  less,  and  the  time  7^ 
hours  more, 
then,  X  +  7  J  =  the  number  of  hours, 

y  —  6  =  the  number  of  miles  per  hour, 
and  (x  +  7})  (y  —  6)  =  the  total  number  of  miles  trayelled. 

.-.  (:r+7i)(y-6)  =  xy  (2) 

From  (1), 

xy  +  6x  —  5y  —  SO  =  xy 

6x-6y  =  30  (3) 

From  (2), 

xy  — 6x+7Jy  — 46  =  xy 

6x-7}y  =  ^46  (4) 

Subtract  (4)  from  (3), 

2}y  =  75 
.-.  y  =  30 
x  =  30 
xy  =  900 
Therefore  the  distance  is  900  miles. 
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5.  A  man  bought  10  cows  and  60  sheep  for  $  760.  He  sold  the  cows 
at  a  profit  of  10  per  cent,  and  the  sheep  at  a  profit  of  30  per  cent,  and 
received  in  all  9875.    Find  the  average  cost  of  a  cow  and  of  a  sheep. 

Let  x  =  the  number  of  dollars  in  the  average 

cost  of  a  cow, 
and  y=:the  number  of  dollars  in  the  average 

cost  of  a  sheep. 
Then,  10r=  the  number  of  dollars  the  10  cows  cost, 

and  60  y  =  the  number  of  dollars  the  60  sheep  cost. 

/.  10:c+60y  =  760  (1) 

Also,  ii}  X 10  or  =  the  number  of  dollars  he  received  for 

the  cows. 

Hi  X  60  y  =  the  number  of  dollars  he  received  for 

the  sheep. 

.-.  H«  X  IOt  +  f  JJ  X  60y  =  876  (2) 

From  (1),  ar  +  6y  =  76  (3) 

From  (2),  11  x  +  66  y  =  876  (4) 

11  X  (3)  is  lla:  +  66y  =  825 

(4)  is  llj-  +  66y  =  875 

Subtract,  10^=   60 

.'.  y  =  6 
2=60 
Therefore  the  average  cost  of  the  cows  was  $60,  and  of  the  sheep  96. 

6.  It  is  40  miles  from  Dover  to  Portland.  A  sets  out  from  Dover, 
and  B  from  Portland,  at  7  o'clock  a.m.,  to  meet  each  other.  A  walks 
at  the  rate  of  3^  miles  an  hour,  but  stops  1  hour  on  the  way;  B  walks 
at  the  rate  of  2^  miles  an  hour.  At  what  time  of  day  and  how  far 
from  Portland  will  they  meet? 

Let  X  =  the  number  of  miles  from  Portland  to 

the  meeting  point, 
and  y  =  the  number  of  hours  that  A  walks. 

Then,  40  —  x  =  the  number  of  miles  from  Dover  to  the 

meeting  place, 
y  +  1  =  the  number  of  hours  B  walks. 
3j^y  =  the  number  of  miles  A  walks. 
2J(y  +  1)  =  the  number  of  miles  B  walks. 

/.  3}y  =  40-x  (1) 

2i(y+l)  =  ar  (2) 
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From  (1),  23r+7y  =  80 

From  (2),  2j:  — 5y=    6 

Subtract,  12y  =  76 

x=18t 
Therefore  they  meet  at  a  point  18^  miles  from  Portland  7}  hours 
after  they  start,  that  is,  at  quarter  past  2  o'clock,  p.m. 

7.  The  sum  of  two  numbers  is  35,  and  their  difference  exceeds  one- 
fifth  of  the  smaller  number  by  2.    Find  the  numbers. 

Let  X  =  the  larger  number, 

and  y  =  the  smaller  number. 

Then,  x  +  y  =  85  (1) 

x-y  =  |  +  2  (2) 


Subtract,  2y  =  33  — | 

10y  =  165-y 
.-.  y  =  15 

X=r20 

Therefore  the  numbers  are  20  and  15. 

8.  If  the  greater  of  two  numbers  is  divided  by  the  smaller,  the  quo- 
tient is  7  and  the  remainder  4;  but  if  three  times  the  greater  number 
is  divided  by  twice  the  smaller,  the  quotient  is  11  and  the  remainder  4. 
Find  the  numbers. 


Let* 
id 

X  =  the  greater  number, 
y  =  the  smaller  number. 

Then, 

?  =  7  +  i 

y        9 

(1) 

From  (1), 
From  (2), 

^-  =  11+^ 

2y              2y 

ar=7y  +  4 

3ar=22y  +  4 

(2) 
(3) 

3  X  (3)  is 
(4)  is 

8x- 
3ar- 

-21y=12 
-22y=   4 

Subtract, 

y=  8 

Therefore  the  numbers 

are  60  and  8. 
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9.  If  3  yards  of  yelvet  and  12  jards  of  silk  cost  $60,  and  4  yards  of 
yelvet  and  5  yards  of  silk  cost  $  58,  what  is  the  price  of  a  yard  of  Tel- 
yet  and  of  a  yard  of  silk  ? 


Let 
and 
Then, 

4  X  (1)  is 
3  X  (2)  is 

Subtract, 


X  =  the  number  of  dollars  one  yard  of  yelyet  costs, 
y  =  the  number  of  dollars  one  yard  of  silk  costs. 

3ar+12y  =  60  (1) 

4a:+    5y  =  68  (2) 

12a:  +  48y  =  240 
12a:+15y  =  174 

33y=    66 

/.  y  =  2 
ar=12 
Therefore  the  yelvet  costs  $  12  a  yard,  and  the  silk  |2  a  yard. 

10.  If  5  bushels  of  wheat,  4  of  rye,  and  3  of  oats  are  sold  for  $  9 ;  3 
bushels  of  wheat,  5  of  rye,  and  6  of  oats  for  $8.75;  and  2  bushels  of 
wheat,  3  of  rye,  and  9  of  oats  for  $7.25;  what  is  the  price  per  bushel 
of  each  kind  of  grain? 


Let 

and 
Then, 


2  X  (1)  is 

(2)18 

Subtract, 

8  X  (1)  is 
(3)  is 

Subtract, 
;3  X  (4)  is 
(6)  is 

Subtract, 


X  =  the  number  of  dollars  one  bushel  of  wheat  costs, 
y  =  the  number  of  dollars  one  bushel  of  rye  costs, 
z  =  the  number  of  dollars  one  bushel  of  oats  costs. 

6ar  +  4y  +  3«  =  9  (1) 

3a:  +  6y  +  6z=8}  (2) 

2ar  +  3y  +  92  =  7J  (3) 

10ar  +  8y  +  62=18 

3a:+6y  +  6«  =  8J 

.       (4) 


(5) 


7a:  +  3y 

15a:+12y  +  92  = 
2a:+    3.y  +  92  = 

=  9t 
=  27 
=    7} 

13x+    9y 

21a:  +  9y  = 
13ar  +  9y  = 

=  i9i 

=  27i 
=  19| 

8  or 


=    8 
.*.  x=\ 

y  =  i 

Therefore  a  bushel  of  wheat  costs  $1.00,  a  bushel  of  rye  $0.75,  and 
a  bushel  of  oats  $0.33}. 
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11.  A  certain  fraction  becomes  equal  to  ^  if  3  is  added  to  its  nnme- 
rator  and  1  to  its  denominator,  and  equal  to  }^  if  3  is  subtracted  from 
its  numerator  and  from  its  denominator.    Find  the  fraction. 

Let  ~  =  the  required  fraction. 

(1) 

(2) 

(8) 
(4) 


Then, 

y 

g+3     1 

y  +  l    2 

and 

x-3     1 

y-3    4 

From  (1), 

2x+6=y+l 
2x-.y  =  -5 

From  (2), 

4x-12  =  y-8 
4x-y=9 

Subtract  (3) 

from 

(4), 

2x=14 
.%  X  =  7 
y  =  19 

Therefore  the  required  fraction  is  ^. 

12.  A  certain  fraction  becomes  equal  to  fj  if  1  is  added  to  double 
its  numerator,  and  equal  to  }  if  3  is  subtracted  from  its  numerator  and 
from  its  denominator.    Find  the  fraction. 

Let 

Then,  -x::^^^  (1) 

y       11 

and  ^^=^  (2) 

From  (1), 

(3) 
From  (2), 

(4) 
(3)  is 
9  X  (4)  is 

Subtract,  k    bx  =65 

/.  x=13 
y  =  33 
Therefore  the  required  fraction  is  ^}. 


*  — 

y"^ 

:  the  required  fraction. 

2x+l_ 

9 

y 

11 

x-3 

y-3 

1 
3 

22x+ll  = 

:9y 

22x  — 9y  = 

-11 

3x-9  = 

y-3 

3x-y  = 

6 

22x  — 9y  = 

-11 

27x-9y  = 

64 
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13.  Find  two  fractions  with  numerators  11  and  6  respectiyely,  such 
that  their  sum  is  If,  and  if  their  denominators  are  interchanged  their 
sum  is  2^. 


Let 

—  =  the  first  fraction, 

X                                      * 

kd 
Then, 

id 

-  =  the  second  fraction. 

11      5      13 
x'^  y      9 
11  ,  6     19 

y     X     9 

(1) 

(2) 

6  X  (1)  is 
11  X  (2)  is 

66       25_   66 

X        y         9 
66      121      209 

x^   y         9 

Subtract, 

96      144 

y       » 
/.  y  =  6 

ar=18 

Therefore  the 

required  fractions  are  \\  and  {. 

14.  There  are  two  fractions  with  denominators  20  and  16  respec- 
tively. The  fraction  formed  by  taking  for  a  numerator  the  sum  of  the 
numerators,  and  for  a  denominator  the  sum  of  the  denominators,  of 
the  given  fractions,  is  equal  to  } ;  and  the  fraction  formed  by  taking 
for  a  numerator  the  difference  of  the  numerators,  and  for  a  denomina- 
tor the  difference  of  the  denominators,  of  the  given  fractions,  is  equal 
to  }.    Find  the  fractions. 


Let 


20 


=  the  first  fraction, 


and 


-^  =  the  second  fraction. 
16 


x  +  y  ^\ 

36        3 
X  —  y  _  1 

4     "~2 

a:  +  y  =  12 

0:—^=    2 

2x        =14 

•.  x=7 
y  =  5 
Therefore  the  required  fractions  are  ^  and  ^^. 


Then, 

and 

From  (1), 
From  (2), 
Add, 


(2) 
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15.   The  sum  of  two  digits  of  a  number  is  9,  and  if  27  is  subtracted 
from  tlie  number,  the  digits  will  be  reversed.    Find  the  number. 


Let 
and 
Then, 

From 

(2), 

10  X 

X  =  the  tens'  digit, 
y  =  the  units'  digit. 
10x  +  y=^  the  number. 

x  +  y  =  9 

+  y-27=lOy  +  ar 
9a:  — 9y  =  27 

(1) 
(2) 

(l)is 

x^y=   3 
x  +  y^    9 

Add, 

2x         =12 

Therefore  the  number 

.-.  x  =  6 

y  =  3 

is  63. 

16.  The  sum  of  the  two  digits  of  a  number  is  9,  and  if  the  number 
is  divided  by  the  sum  of  the  digits,  the  quotient  is  6.  Find  the  number. 

Let  X  =  the  tens'  digit, 

and  y  =  the  units'  digit. 

Then,  lOx  +  y  =  the  number. 

ar  +  y  =  9  (1) 

l^^±i^=5  (2) 

x  +  y 

From  (2),  10 ar  +  y  =  46  (3) 

Subtract  (1)  from  (3),  9ar  =  36 

.•.  x  =  4 

y  =  6 

Therefore  the  number  is  45. 

17.  A  certain  number  is  expressed  by  two  digits.    The  sum  of  the 
'digits  is  11.    If  the  digits  are  reversed,  the  new  number  exceeds  the 

given  number  by  27.    Find  the  number. 

Let  X  =  the  tens'  digit, 

and  y  =  the  units'  digit. 

Then,  x  +  y  =  11  (1) 

10y  +  x=10x  +  y  +  27  (2) 

From  (2),  9y  — 9x  =  27 

.-.  X  — y  =  -.3  (3) 
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Add  (1)  and  (3),  2x  =  8 

y=7 

Therefore  the  number  is  47. 

18.  A  certain  number  is  expressed  by  three  digits.  The  sum  of  the 
digits  is  21.  The  sum  of  the  first  and  last  digits  is  twice  the  middle 
digit.  If  the  hundreds'  and  tens'  digits  are  interchanged,  the  number 
is  diminished  by  90.    Find  the  number. 

Let  X  =  the  hundreds'  digit, 

y  =  the  tens'  digit, 
and  z  =  the  units'  digit. 

Then,  a:+y  +  «  =  21  (1) 

x  +  z=2y  (2) 

lOOar  +  lOy  +  «  =  lOOy  +  lOx  +  «  +  90  (3) 

From  (3),  90 j:  -  90y  =  90 

x-y  =  l  (4) 

Substitute  the  value  of  x-\-  z  from  (4)  in  (1). 

3y  =  21 
.'.  y  =  7 
j:  =  8 
z  =  Q 
Therefore  the  number  is  876. 

19.  A  certain  number  is  expressed  by  three  digits,  the  anits'  digit 
being  zero.  If  the  hundreds'  and  tens'  digits  are  interchanged,  the 
number  is  diminished  by  180.  If  the  hundreds'  digit  is  halved,  and 
the  tens'  and  units'  digits  are  interchanged,  the  number  is  diminished 
by  336.    Find  the  number. 


Let 
and 
Then, 

X  =  the  hundreds'  digit, 
y  =  the  tens'  digit. 
lOO^a:  +  lOy  =  the  number. 
/.  lOOx  +  lOy  =  lOOy  +  lOx  +  180 

(1) 

lOOar  +  lOy  =  100- +  y  +  836 

2 

(2). 

From  (1), 
From  (2), 

«0i-90y  =  180 
x  —  y  =  2 
60x  +  0y  =  336 

(3) 
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9  X  (3)  is 
(4)  is 

Add, 


9ar  — 9y=    18 
60a:  +  9y  =  336 


59  X 


=  364 


•    •      it    — • 


y  = 


6 
4 


Therefore  the  namber  is  640. 


20.  A  number  is  expressed  by  three  digits.  If  the  digits  are  re- 
versed, the  new  number  exceeds  the  given  number  by  99.  .  If  the  num- 
ber is  divided  by  nine  times  the  sum  of  its  digits,  the  quotient  is  8. 
The  sum  of  the  hundreds'  and  units'  digits  exceeds  the  tens'  digit  by  1. 
Find  the  number. 


Let 


and 
Then, 


X  =  the  hundreds'  digit, 
y  =  the  tens'  digit, 
z  =  the  units'  digit. 
100«+10y  +  ar=100a:+10y  +  z  +  90 

100j:4-10.y  +  g_3 
9(x  +  y  +  z) 

99  a:— 99z=-99 
X  —  z=  —  1 
100x+10y  +  z  =  27a:  +  27y  +  27« 
73x-17y-26z  =  0 
a:  — y  +  z=l 

a:  =  «  —  1 

Substitute  this  value  of  x  in  (5)  and  (6). 
73«_73-17i^-26z  =  0 
472-17y  =  73 
z-»-l— y  +  z=l 
2z  — y  =  2 

34z-17y  =  34 
47z-17y  =  73 


From  (1), 

From  (2), 

From  (3), 
From  (4), 


17  X  (8)  is 

(7)  is 

Subtract, 


13 


=  39 

.-.  z  =  3 
y  =  4 
x  =  2 


(1) 
(2) 

(3) 

(4) 

(5) 
(«) 


(7) 
(8) 


Therefore  the  number  is  243, 
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21.  A  boatman  rows  20  miles  down  a  riyer  and  back  in  8  hours.  He 
finds  that  he  can  row  5  miles  down  the  riyer  in  the  same  time  that  he 
rows  3  miles  up  the  riyer.  Find  the  time  he  was  rowing  down  and  up 
respectiyely. 

Let  X  =  the  boatman's  rate  in  still  wat«r, 

and  y  =  the  rate  of  the  current. 

1 


Then, 


=  the  number  of  hours  it  takes  him  to  row  1  mile 
*  +  *         down  itream. 

=  the  number  of  hours  it  takes  him  to  row  1  mile 


X  — y 


up  stream. 


20 


20 


x+y     x—y 
6 


=  8 


From  (2), 


aj  +  y      j:  — y 
6j:  — 5y  =  3j:  +  3y 
2j:  =  8y 
jr  =  4y 
Substitute  the  yalue  of  x  in  (1), 

20   .20  ^3 
5y     3y 

16y 

•••  y  =  t 

-      ^    =3 


(1) 
(2) 


(3) 


ar  +  y 

20 
x  —  y 


=  5 


Therefore  it  takes  him  3  hours  to  row  down,  and  5  hours  to  row  back. 

22.  A  boat's  crew  which  can  pull  down  a  riyer  at  the  rate  of  10 
miles  an  hour  finds  that  it  takes  twice  as  long  to  row  a  mile  up  the 
riyer  as  to  row  a  mile  down.  Find  the  rate  of  their  rowing  in  still 
water  and  the  rate  of  the  stream. 


Let 

and 


X 

y 


Then, 


x-¥y 


the  rate  of  the  crew  in  still  water, 
the  rate  of  the  current. 

the  number  of  hours  it  takes  the  crew  to  row  a 
mile  down  stream, 


TEACHEBS'  EDITION.  243 

and  =  the  number  of  hours  it  takes  the  crew  to  row  a 

'  ""  ^         mile  up  stream. 

ar  +  y=10  (1) 


From  (2),  a:  +  y  =  2a:-2y 

Substitute  the  value  of  x  in  (1). 

4y=rl0 

•••  y  =  I 

Therefore  the  rate  of  the  crew  in  still  water  is  7}  miles  per  hour, 
and  the  rate  of  tlie  current  is  2  J  miles  per  hour. 

23.  A  boatman  rows  down  a  stream,  which  runs  at  the  rate  of  2} 
miles  an  hour,  for  a  certain  distance  in  1  hour  and  30  minutes ;  it  takes 
him  4  hours  and  30  minutes  to  return.  Find  the  distance  he  pulled 
down  the  stream  and  his  rate  of  rowing  in  still  water. 

Let  X  =  his  rate  in  still  water, 

and  y  =  the  number  of  miles  he  rowed  down  stream. 

Then,     j  (^  +  ^i)  =  ^^®  number  of  miles  he  rowed  down  stream  in 

IJ  hours, 
{(x  —  2|)  =  the  number  of  miles  he  rowed  up  stream  in  4} 
hours. 

A  |(x  +  2i)  =  y  (1) 

K^-2D  =  y  (2) 

Subtract,  8i-15  =  0 

.•.  «  =  6 

Therefore  he  rowed  11}  miles  down  stream,  and  his  rate  in  still 
water  is  5  miles  per  hour. 

24.  A  and  B  can  do  a  piece  of  work  together  in  3  days,  A  and  C  in  4 
days,  B  and  G  in  4j^  days.  How  long  will  it  take  each  alone  to  do  the 
work? 

Let  X  =  the  number  of  days  it  takes  A  to  do  the  work, 

y  =  the  number  of  days  it  takes  B  to  do  the  work, 
and  z  =  the  number  of  days  it  takes  C  to  do  the  work. 
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Then,  _  ^  .  _  the  part  A  and  B  can  do  in  1  day. 

X     y 

-  +  -  =  the  part  A  and  C  can  do  in  1  day. 

X       z 

-  +  -  =  the  part  B  and  C  can  do  in  1  day. 


^    y 

1 
3 

(1) 

X      z 

1 
4 

(2) 

y    « 

_   2 
9 

(3) 

Add, 

2     2     2 
-  +  -+-  = 
X     y      z 

_29 
36 

(4) 

Subtract  2  X  (1), 

'   y 

2 
3 

2. 

z 

_  5 
36 

.*.   2  = 

=  V 

Substitute  the  ralue  of ;:;  in  (2) 

and  (3). 

.*.  X- 

=  H 

y- 

=  H 

Therefore  A  can 

do  the  work  in 

&A  days, 

B  hi  6^  days. 

and  C  in 

14 1  days. 

26.  A  and  B  can  do  a  piece  of  work  in  2}  days,  A  and  C  in  Z\  days, 
B  and  C  in  4  days.    How  long  will  it  take  each  alone  to  do  the  work? 

Let  X  =  the  number  of  days  it  takes  A  to  do  the  work, 

y  =  the  number  of  days  it  takes  B  to  do  the  work, 

and  z  =  the  number  of  days  it  takes  C  to  do  the  work. 

11 
Then,  _  +  _  _  thg  p^rt  j^  and  B  can  do  in  1  day. 

X     y 

-  +  -  =  the  part  A  and,  C  can  do  in  1  day. 

-  +  -  =  the  part  B  and  C  can  do  in  1  day. 


.    1 

•  • 
X 

1 

X 

+1= 

y 

z 

2 
6 

_  3 
10 

1 
y 

z 

1 
i 

Add, 

z 

_19 
20 

Subtract  2  x  (1), 

2  +  2 

X    y 

z 

4 

6 

2. 

z 

3 
20 

• 

Substitute  the  yalue  of  z  in 

\   Z: 

(2) 

and  (3). 

• 

'.   X: 

=  -V- 
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(1) 

(2) 
(3) 


Therefore  A  can  do  the  work  in  4|  days,  B  in  5^  days,  and  C  in  13} 
days. 

26.  A  and  B  can  do  a  piece  of  work  in  a  days,  A  and  C  in  5  days,  B 
and  C  in  c  days.    How  long  will  it  take  each  alone  to  do  the  work? 

Let  X  •=  the  number  of  days  it  takes  A  to  do  the  work, 

y  =  the  number  of  days  it  takes  B  to  do  the  work, 

and  z  =  the  number  of  days  it  takes  C  to  do  the  work. 

11 
Then,  _  4.  _  =  the  part  A  and  B  can  do  in  1  day. 

X     y 

-  +  -  =  the  part  A  and  C  can  do  in  1  day. 

X       z 

-  +  -  =  the  part  B  and  C  can  do  in  1  day. 
y     z 

X     y     a 

UUl  (2) 

X       z        0 

1  +  Ul  (3) 

y      z      c 


•  * 


Add,  2^2^2^1^1^1  (4j 

X     y      z     a      o      c 
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X     y     z      a     b      c 

Subtract  2  X  (1), 

2      2        _2 
X     y            a 

z      b      c     a 

.   ^_        2abc 

ac-^ab  —  bc 

(4)  is 

2     2     2      111 

X     y      z     a      b      c 

Subtract  2  X  (2), 

2        _^2^        2 
X             z             b 

2        _1_1^1 
y            a      6      c 

.                 2a5c 

6c  —  ac  +  a6 

(4)  is 

2      2      2      111 

-+-+-=-+7+- 
X     y      z     a      b      c 

Subtract  2  X  (3), 

2     2^               2 

y     «               c 

2                ==1.1_1 
j;                    a      6      c 

2a&c 
x  = 


bc  +  aC'^iib 


(4) 


Therefore  A  can  do  the  work  in  - — ^"^     ^  daxa,  B  m        ^°*^ 


days,  and  C  in -— —  days, 

ac-^  ab—  be 


bc-\-  ac-~ab  bc^ac-\-  ab 


27.  If  the  length  of  a  rectangular  field  were  increased  by  5  yards 
and  its  breadth  increased  by  10  yards,  its  area  would  be  increased  by 
450  square  yards ;  but  if  its  length  were  increased  by  6  yards  and  its 
breadth  diminished  by  10  yards,  its  area  would  be  diminished  by  350 
square  yards.    Find  its  dimensions. 

Let  X  =  the  number  of  yards  in  the  length  of  the  field, 

and  y  =  the  number  of  yards  in  the  breadth  of  the  field. 
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Then,  xy  =  the  number  of  sqaare  yards  in  the  area  of  the 

field, 
(x  +  6)  (y  +  10)  =  the  number  of  square  yards  in  the  area  of  the 

increased  field. 
(2  -f  6)  (y  — 10)  =  the  number  of  square  yards  in  the  area  of  the 

diminished  field. 
.-.  (ar+6)(y  +  10)-a:y  =  460  (1) 

a:y-(a:+5)(y-10)=:860  (2) 

From  (1),  10x  +  5y  +  60  =  460 

2x  +  y  =  80  (3) 

From  (2),  lOar  -  5y  +  50  =  350 

2x-y  =  60  (4) 

Add  (3)  and  (4),  4  a:  =140 

.-.  ar=35 

y  =  io 

Therefore  the  field  is  35  yards  long  and  10  yards  wide. 

28.  If  the  floor  of  a  certain  hall  had  been  2  feet  longer  and  4  feet 
wider,  it  would  have  contained  528  square  feet  more ;  but  if  the  length 
and  width  were  each  2  feet  less,  it  would  contain  316  square  feet  less. 
Find  its  dimensions. 

Let  X  =  the  number  of  feet  in  the  length  of  the  hall, 

and  y  =  the  number  of  feet  in  the  width  of  the  hall. 

Then,  xy  =  the  number  of  square  feet  in  the  area  of  the  hall, 

(x  +  2)  (y  +  4)  =  the  number  of  square  feet  in  the  area  of  the 

enlarged  hall. 
(x^2)(y  ~2)  =  the  number  of  square  feet  in  the  area  of  the 

diminished  hall. 
A  (ar  +  2)(y  +  4)-xy  =  528  (1) 

xy-(x-2)(y-2)=3l6  (2) 

From  (1),  4x+2y  +  8  =  528 

2x  +  y  =  260  (3) 

From  (2),  2x  -f  2y  —  4  =  316 

x  +  y=160  (4) 

Subtract  (4)  from  (3),  x  =  100 

y  =  60 
Therefore  the  floor  is  100  feet  long  and  60  wide. 

29.  If  the  length  of  a  rectangle  was  4  feet  less  and  the  width  3  feet 
more,  the  figure  would  be  a  square  of  the  same  area  as  the  given  rec- 
tangle.   Find  the  dimensions  of  the  rectangle. 
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Let  X  =  the  number  of  feet  in  the  length  of  the  rec- 

tangle, 
and  y  =  the  number  of  feet  in  the  breadth  of  the  rec- 

tangle. 
Then,  xy  =  the  number  of  square  feet  in  the  area  of  the 

rectangle, 
(a?  —  4)  (y  +  3)  =  the  number  of  square  feet  in  the  area  of  the 

rectangle  as  changed. 
But  since  the  new  rectangle  is  a  square  its  sides  are  of  equal  length. 

.-.  a:-4  =  y  +  3  (1) 

(a:-4)(y  +  3)  =  xy  (2) 

From  (1),  ar-y  =  7  (3) 

From  (2),  3 a:  -  4 y  =  12  (4) 

3x(3)is  3ar-3y  =  21 

(4)  is  3x-4//  =  12 

Subtract,  y=   9 

.•.  X  =  16 
Therefore  the  rectangle  is  9  feet  wide  and  16  feet  long. 

30.  A  man  has  $  10,000  inyested.  For  a  part  of  this  sum  he  receires 
6  per  cent  interest,  and  for  the  rest  6  per  cent ;  the  income  from  his  5 
per  cent  investment  is  $60  more  than  from  his  6  per  cent.  How  much 
has  he  in  each  inyestment? 

Let  X  =  the  number  of  dollars  in  the  one  part, 

and  y  =  the  number  of  dollars  in  the  other  part. 

Then,  — ^  =  the  number  of  dollars  interest  on  the  first  part. 

100 

6 1/ 

-—^  =  the  number  of  dollars  interest  on  the  second  part. 

100 

.%  j;  +  y  =  10000  (1) 

A^=5i!^  +  60  (2) 

100      100  ^  ^ 

From  (2),  5x--6y=   6000 

6x(l)is  6x  +  6y  =  50000 

Subtract,  lly  =  44000 

.-.  y  =  4000 
ar  =  6000 
Therefore  $6000  is  inyested  at  6%,  and  $4000  at  6%. 
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31.  A  sum  of  money,  at  aimple  interest,  amounted  in  4  years  to 
$29,000,  and  in  5  years  to  $30,000.  Find  the  sum  and  the  rate  of  in- 
terest. 

Let  I  =  the  number  of  dollars  in  the  sum, 

and  y  =  the  rate  of  interest  in  per  cent 

Then,  '  ■*"  ^  =  ^^^^  ^^^ 

ar  + §£3^=30000  (2) 

100  ^  ^ 


Subtract,  ^=    1000 

Substitute  the  ralue  of  ^in  (1). 

100      ^  ^ 

x  +  4OOO  =  20OOO 

.-.  X  =  25000 

Therefore  the  sum  was  $25,000,  and  the  rate  of  interest  4  %. 

32.  A  sum  of  money,  at  simple  interest,  amounted  in  10  months  to 
$2100,  and  in  18  months  to  $2180.  Find  the  sum  and  the  rate  of  in- 
terest. 

Let  X  =  the  number  of  dollars  in  the  sum, 

and  y  =  the  rate  of  interest  in  per  cent. 

-^l(ll)=^^^  (2) 

Subtract,  ?  (^\  =     80 


3  VlOO/ 


•••^  =  120 
100 

Substitute  the  value  of  ^  in  (1). 

lUU 

ar -I- 100  =  2100 
.•.  ar  =  2000 
y  =  6 
Therefore  the  sum  was  $2000,  and  the  rate  of  interest  6%. 
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33.  A  person  has  a  certain  capital  inyested  at  a  certain  rate  per 
cent.  Another  person  has  $2000  more  capital,  and  his  capital  invested 
at  one  per  cent  better  than  the  first  and  he  receiyes  an  income  of  $  150 
greater.  A  third  person  has  $3000  more  capital,  and  his  capital  in- 
Tested  at  two  per  cent  better  than  th^  first,  and  he  receives  an  income 
of  $280  greater.  Find  the  capital  of  each  and  the  rate  at  wliich  it  is 
invested. 

Let  X  =  the  number  of  dollars  in  the  first  person's  capital, 

and  y  =  the  rate  of  interest  on  this  capital  in  per  cent. 

Then,      x-f  2000  =  the  number  of  dollars  in  the  second  person's 

capital, 
y  +  1  =  the  rate  of  interest  on  this  capital  in  per  cent. 
X  -f  3000  =  the    number  of   dollars  in  the  third  person's 
capital, 
y  -f  2  =  the  rate  of  interest  on  this  capital  in  per  cent. 

(x  +  2000)  ('^^^\  =  -^  +  160  (1) 

^  ^V  100  y       100  ^  ^ 

(ir  +  3000)f^^-i^^=  -^  +  280  (2) 

^  ^  \  100  y       100  ^  -^ 

From  (1),      (ar  +  2000)  (y  +  1)  =  ary  +  16000 

xy  +  2000y  +  a:  +  2000=  xy  +  15000 

ar  +  2000y  =  13000  (3) 

From  (2),      (x  +  3000) (y  +  2)  =  ary  +  28000 

ary  +  3000y  +  2a:  +  6000  =  ary  +  28000 

2x  +  3000y  =  22000 

a:+1600y=11000  (4) 

Subtract  (4)  from  (3),      600  y  =  2000 

.-.  y  =  4 

a:  =  5000 

Therefore  the  first  person  has  $  5000  invested  at  4  %,  the  second  per- 
son $7000  at  6%,  and  the  third  person  $8000  at  6%. 

34.  A  sum  of  money,  at  simple  interest,  amounted  in  m  years  to  c 
dollars,  and  in  n  years  to  d  dollars.  Find  the  sum  and  the  rate  of  in- 
terest. 

Let  X  =  the  number  of  dollars  in  the  sum, 

and  y  =  the  rate  of  interest  in  per  cent. 
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Then,  ^  +  ^52f  =  c  (1) 

100  ^  ^ 

ar+?^=rf  (2) 

100  ^  ^ 


< 

Subtract,  (m-n)xy^^_^ 

100 

•    i^—  c  — rf 
"  100~m  — fi 

Substitute  the  yalue  of  -^  in  (1). 

100      ^  ^ 

m  —  ft 

•   J,  _  <?("»  —  n)  —  m(c  —  (/)  _  </m  —  en 
TO  —  n  m^n 

x(^m  —  n)  dm  —  en 

Therefore  the  sum  was     ^^^   dollars,  and  the  rate  of  interest 

TO  — n 

»:^  per  cent. 
dm  —  en 

35.  A  sum  of  money  at  simple  interest,  amounted  in  m  months  to  a 
dollars,  and  in  n  months  to  6  dollars.  Find  the  sum  and  the  rate  of 
interest. 

Let  X  =  the  number  of  dollars  in  the  sum, 

and  y  =  the  rate  of  interest  in  per  cent. 

Then,  x  +  ^x-^=a  (1) 

^  12      100  ^  ^ 

x^±X^=b  (2) 

12     100  ^  ' 


Subtract,  (^^  "  ")^.y  =  a  -  6 

1200 

•      ^V    _  «  —  & 
**  1200"~m  — n 

Substitute  the  value  of  -^  in  (1). 

1200 

TO  — n 
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__  inft  —  na 

(1200)(a-6) 
x(m  —  n) 

=  1200    "-* 


tnb  —  na 
Therefore  the  sum  was  '"^  ~  "^  dollars  and  the  rate  of  interest 


1200 


a  — 5 


m6  —  na 


36.  A  person  has  $  18,376  to  invest.  He  can  huy  3  per  cent  honds 
at  75,  and  6  per  cent  bonds  at  120.  How  much  of  his  money  must  he 
invest  in  each  kind  of  bonds  in  order  to  haye  the  same  income  from 
each  inyestment? 

Let  X  =  the  number  of  dollars  he  must  invest  in  3% 

bonds, 
and  y  =  the  number  of  dollars  he  must  invest  in  6% 

bonds. 
Then,  ar  +  y  =  18375  (1) 

4£^26iK  ,2^ 

100      600  ^  ^ 

From  (2),  24x  =  26y 

Substitute  the  value  of  x  in  (1). 

tfy  =  18376 

.-.  y  =  0000 
X  =  9375 
Therefore  he  must  invest  $9000  in  6  %  bonds  and  $9375  in  3%  bonds. 

37.  A  man  makes  an  investment  at  4  per  cent,  and  a  second  invest- 
ment at  4  J  per  cent.  His  income  from  the  two  investments  is  $715. 
If  the  first  investment  had  been  at  4}  per  cent  and  the  second  at  4  per 
cent,  his  income  would  have  been  $730.  Find  the  amount  of  each 
investment. 

Let  X  =  the  number  of  dollars  in  the  first  investment, 

and  y  =  the  number  of  dollars  in  the  second  investment. 

Then,  t*t^+ ifrry  =  716  (1) 

i?iy^+T*Tyy  =  730  (2) 
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8  X  (2)  is  iWy^+TWyy  =  58^0 

Subtract,  M^=   ^^^ 

/.  y  =  7000 
a:=  10000 
Therefore  the  two  inyestmentB  were  $  10,000  and  $  7000,  respectiyely. 

38.  Two  men,  A  and  B,  run  a  mile,  and  A  wins  by  2  seconds.  In 
the  second  trial  B  has  a  start  of  18}  yards,  and  wins  by  1  second. .  Find 
the  number  of  yards  each  runs  a  second,  and  the  number  of  miles  each 
would  run  in  an  hour. 

Let  X  =  the  number  of  yards  A  runs  in  1  second, 

and  y  =  the  number  of  yards  B  runs  in  1  second. 

Then,  =  the  number  of  seconds  it  takes  A  to  run  a  mile. 

X 

=  the  number  of  seconds  it  takes  B  to  run  a  mile. 

y 

1 7ftft       1 R 1 

5  =  the  number  of  seconds  it  takes  B  to  run  a  mile, 

^  less  18J  yards. 

.-.  1!?2_H??        =2  (1) 

y  X  ^  ^ 

1760      1760^18}      ^  ... 


Add,  i?i=3 

y 

.••  y  =  V 

1760x0      1760^2 
66  X 

1  hour  =  3600  seconds. 
3600  X  V  -  22000 
3600  X  fj  = -^f F^ 
Therefore  A  runs  6^j  yards  per  second,  and  B  6J  yards  per  second. 
In  one  hour  A  will  run  "{jOQ  yards,  or  12^,^  ™ile8»  »»d  ^  22,000 
yards,  or  12^  miles. 

39.  In  a  mile  race  A  gives  B  a  start  of  3  seconds,  and  is  beaten  by 
12^  yards.    In  the  second  trial  A  gives  B  a  start  of  10  yards,  and  the 
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race  is  a  tie.    Find  the  number  of  yards  each  runs  a  second.    At  this 
rate,  how  many  miles  could  each  run  in  an  hour  ? 

Let  X  =  the  number  of  yards  A  runs  in  1  second, 

and  y  =  the  number  of  yards  B  runs  in  1  second. 

Then,  1  =  the  number  of  seconds  A  runs  in  the  first  trial. 


X 

1760 


=  the  number  of  seconds  B  runs  in  the  first  trial. 


y 

But  B  runs  3  seconds  longer  than  A. 

.   1760-121  ^1760  _  3 

X  y  ^  ^ 

In  the  second  trial  A  runs  1760  yards  while  B  runs  1750  yards. 

,    1760     1750 


X  y 

Subtract  (1)  irom  (2),        ^  =  3  _  12 

X  y 

88^8y-10 

Ix  y 


(8) 


7(3y-10) 
But  from  (2),  *  =  H*y 

■■****     7(8y-10) 
7  X  176(3y  - 10)  =  88  X 176 
6y  =  46 

•••  y  =  7J 

'=HSy  =  m 

1  hour  =  3600  seconds. 
8600  X7}f=  27154  J 
3600  X7J  =27000 

Therefore  A  runs  7}f  yards  per  second,  and  B  7}  yards  per  second. 
In  one  hour  A  would  run  27,154^  yards,  or  15f  miles,  and  B  would 
run  27,000  yards,  or  15JJ  miles. 

40.  In  a  mile  race  A  gives  B  a  start  of  44  yards,  and  is  beaten  by  1 
second.  In  a  second  trial  A  gives  B  a  start  of  6  seconds,  and  beats 
him  by  9^  yards.    Find  the  number  of  yards  each  runs  a  second. 

Let  X  =  the  number  of  yards  A  runs  in  1  second, 

and  y  =  the  number  of  yards  B  runs  in  1  second. 
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Then,  im^ine^^'  (,j 

1760^1760-ii_^ 

___f y 

Subtract,  0  =  ?lj=if  +  7 

y 

7y  =  44-9J 

Substitttte  value  of  ^  in  (1). 

1760^9X1716^^3^^ 
X  44 

Therefore  A  ruxu  5  jarda  per  second,  and  B  4}  yards  per  second. 

41.  An  express  train,  after  travelling  an  hour  from  A  towards  B, 
meets  with  an  accident  which  delays  it  15  minutes.  It  afterwards  pro- 
ceeds at  two-thirds  its  usual  rate,  and  arrives  24  minutes  late.  If  the 
accident  bad  happened  5  miles  farther  on,  the  train  would  have  been 
only  21  minutes  late.    Find  the  usual  rate  of  the  train. 

Let  X  =  the  usual  rate  of  the  train  in  miles  per  hour, 

and  y  =  the  number  of  miles  between  A  and  B. 

Then,  or  =  the  number  of  miles  the  train  has  gone  when 

the  accident  occurred, 
y  —  X  =  the  number  of  miles  remaining. 

y*^^  =  the  time  it  takes  the  train  to  go  the  remaining 
»*  distance. 

^ =  the  time  the  train  usually  takes. 

xm 

But  the  difference  in  running  time  =  24  ^  16  =  9  min.  =  ^^  hr. 

...2^_J^=A  (1) 

I X  X         20 

If  the  accident  had  happened  5  miles  further  on  we  should  have 

{ar  a:  10  ^  ^ 

Fromd).  ^'  =  1 

2x     20 
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From  (2),        ^.y"^^-^^ - ^y^?"^^ ^ -L 

y  — g  — 6_  1 
2x       ~10 

12x-10y==-60 

Put for  v»  y  =  65 

.-.  X  =  50 
Therefore  the  usual  rate  of  the  train  is  60  miles  per  hour. 


42.  A  train,  after  miming  2  hours  from  A  towards  B,  meets  with  an 
accident  which  delays  it  20  minutes.  It  afterwards  proceeds  at  four- 
fifths  its  usual  rate,  and  arrives  1  hour  and  40  minutes  late.  If  the 
accident  had  happened  40  miles  nearer  A,  the  train  would  hare  been  2 
hours  late.    Find  the  usual  rate  of  the  train. 

Let  5x  =  the  usual  rate  of  the  train  in  miles  per  hour, 

and  y  =  the  number  of  miles  between  A  and  B. 

Then,  10  x  =  the  number  of  miles  the  train  has  gone  when  the 

accident  occurs. 

y  —  lOx  =  the  number  of  miles  remaining. 

V  — 10  X 

*^ =  the  time  it  takes  the  train  to  go  the  remaining 

4  X 

distance. 

t/  ~^  10  X 

*^ =  the  time  it  usually  takes  the  train. 

5x 

.'.  ^^-^^ — £  — iL^ =  IJ.  hours,  the  difference  in  running  time, 

4x  5x 

If  the  accident  had  happened  40  miles  nearer  A  %re  should  have 

y  — lOx  +  40    _y  — 10x  +  40_.^a 
4x  5x 

3y  =  110x 

3y-130x  =  -120 

Put  llOx  for  3y,  then  llOx  —  130x  =  —  120 

/.  x  =  6 

6x  =  30 

y  =  220 

Therefore  the  usual  rate  of  the  train  is  30  miles  an  hour. 
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43.  A  and  6  can  do  a  piece  of  work  in  2}  days,  A  and  C  in  3}  days, 
B  and  C  in  3|  days.  In  what  time  can  all  three  together,  and  each  one 
separately,  do  the  work  ? 

Let  X  =  the  number  of  days  in  which  A  can  do  the  work, 

y  =  the  number  of  days  in  which  B  can  do  the  work, 
and  z  =  the  number  of  days  in  which  C  can  do  the  work. 

(1) 

(2) 
(3) 


Then, 

X     y     2i       6 

X      z     3^      10 

y      z     Si      16 

Add, 

2      2      2  __          29 
x^y'^z              30 

2  X  (1)  is 

X     y                       5 

Subtract, 

2_            1 

z               6 

/.  «  =  12 

Substitute  the  ralue  of  2  in  (2)  and  (3). 

.-.  x=H 

y  =  «    • 

From  (4), 

1  +  1  +  1  =  29 
x^y^z     60 

Therefore  A  can  do  the  work  in  4^  days,  B  in  6^  days,  C  in  12 
days,  and  all  together  in  2^  days. 

44.  A  sum  of  money,  at  interest,  amounts  in  8  months  to  f  1488, 
and  in  15  months  to  $  1530.  Find  the  principal  and  the  rate  of  interest. 

Let  X  =  the  number  of  dollars  in  the  principal, ' 

and  y  =  the  rate  of  interest  in  per  cent. 

Then,  *  +  |x^*=1488  (1) 


Subtract, 


-1 

X-^x  = 
100 

1530 

7 
12 

X-^x  = 
100 

42 

100 

72 

(2) 
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Substitute  the  ralue  of  -^  in  (1). 

100       ^  ' 

x  +  48=1488 
y  =  6 

Theref(^e  the  prinoipal  is  %  1440,  and  the  rate  of  interest  6  %. 

45.  A  number  is  expressed  by  two  digits,  the  units'  digit  being  l^e 
larger.  If  the  number  is  divided  bj  the  sum  of  its  digits,  the  quotient 
is  4.  If  the  digits  are  reversed  and  the  resulting  number  is  divided  by 
2  more  than  the  difference  of  the  digits,  the  quotient  is  14.  Find  the 
number. 

Let  X  -=.  the  tens'  digit, 

and  y  =  the  units'  dig^t. 

Then,  lOar  +  y  =  the  number. 

...    10£+J^^4  (1) 

a:  +  y 

}^JL±JL  =  14  (2) 

y-x+2  ^^ 

From  (1),  10x  +  y  =  4x  +  4y 

6x=:3y 

2x  =  y  (3) 

From  (2),  lOy  +  x  =  t4y - 143?  +  28 

16a:-4y  =  28  (4) 

Substitute  the  value  of  y  from  (3)  in  (4). 

16x  — 8x  =  28 

.*.  x  =  4 

y  =  8 
Therefore  the  number  is  48. 

46.  A  and  B  together  can  dig  a  well  in  10  days.  They  work  4  days, 
and  B  finishes  the  work  in  16  days.  How  long  would  it  take  each 
alone  to  dig  the  well? 

Let  X  —  the  number  of  days  in  which  A  can  dig  the  well, 

and  y  =  the  number  of  days  in  which  B  can  dig  the  well. 

Then,  .  ^.  _  =  the  part  both  can  dig  in  one  day. 

+  -=1  (2) 

y 


(^i) 
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2  X  (1)  ia 
6  X  (2)  is 

8abtract» 

«>_8 

•     y 

...  j,  =  V  =  26f 
x=l« 
Therefore  A  can  dig  the  well  alone  ia  16  di^,  and  B  in  2d|  dayv* 


47.  The  denominator  of  the  greater  of  two  fractions  is  20.  The 
fraction  formed  by  taking  for  a  numerator  the  sum  of  the  numerators 
of  the  two  fractions,  and  for  a  denominator  the  sum  of  the  denomina- 
torsy  ia  equal  to  }.  The  fraction  similarly  formed  with  the  difference 
of  the  numerators,  and  of  the  denominators,  is  equal  to  \,  The  sum 
of  the  numerators  is  twice  the  difference  of  the  denominators.  Find 
the  fractions. 


Let 


and 


—  =  the  greater  fraction, 
20  * 

?  =  the  less  fraction. 

z 


Then, 

20  +  2     9 

20 -«     2 

From  (1), 
From  (2), 

• 

From  (3), 

x  +  y  =  2(20-«) 
9x  +  9y  =  40  +  22 
9x  +  9y  — 2«  =  40 

2x  — 2y  =20  — « 
2x  — 2y  +  «  =  20 
x  +  y  +  2«  =  40 

(4)  is 
(6)  is 

Qx+   9y  — 22  =  40 
^+      y  +  22  =  40 

Add, 

lOx+lOy          =80 

ar  +  y  =  8 

(4)  is 
2  X  (6)  is 

9x  +  9y  — 2«  =  40 
4x  — 4y  +  2«  =  40 

Add, 

13x  +  6y          =80 

(1) 

(2) 
(3) 

(6) 
(6) 


(7) 


(«) 
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6x(7)i8 
(8)  is 

Subtract, 


6x 

+  5y  = 

:40 

13  a: 

+  5y  = 

:80 

Sx 

= 

:40 

.*.  x  = 

:5 

y- 

:3 

=  3 


^=16 
Therefore  the  fractions  are  ^  and  ^7. 

48.  A  cistern  can  be  filled  in  6  hours  bj  two  pipes,  A  and  B, together. 
Both  are  left  open  for  3  hours  and  45  minutes,  and  then  A  is  sliut,  and 
B  takes  3  hours  and  45  minutes  longer  to  fill  the  cistern.  How  long 
would  it  take  each  pipe  alone  to  fill  the  cistern? 

Let  X  =  the  number  of  hours  it  takes  A  to  fill  the  cistern, 

and  y  =  the  number  of  hours  it  takes  B  to  fill  the  cistern. 

Then.  il  +  l)  =  ^  0) 

3  X  (1)18  ^^(i+-) 

4x(2)is  15fl+lWl5  =  4 

\^    yj     y 

Subtract,  —  =  1 

y 

/.  y  =  15 
x  =  7i 
Therefore  A  can  fill  the  cistern  in  7^  hours,  and  B  in  15  hours. 

49.  A  man  put  at  interest  $20,000  in  three  sums,  the  fint  at  5  per 
cent,  the  second  at  4}  per  cent,  and  the  third  at  4  per  cent,  receiving 
an  income  of  $  905  a  year.  The  sum  at  4j^  per  cent  is  one-third  as 
much  as  the  other  two  sums  together.    Find  the  three  sums. 

Let  X  =  the  number  of  dollars  in  the  first  sum, 

y  =  the  number  of  dollars  in  the  second  sum, 
and  z  =  the  number  of  dollars  in  the  third  sum. 

Then,  x-\-y-\-z  =  20000  (1) 

T«ir*+i«Ty  +  T*ir«  =  »05  (2) 

y  =  i(^  +  ^)  (3) 

From  (3),  By  =  x  +  z  (4) 
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Substitute  the  value  of  a;  +  2  in  (1). 


4y  =  20000 

.-.  y  =  6000 

From  (2), 

10x4-    9y  + 82  =181000 

8  X  (4)  is 

8x  — 24^  +  82  =  0 

Subtract, 

2x4- 33y           =181000 

.-.  ar=8000 

z=7000 

Therefore  the  three  sums  are  $8000,  $5000,  and  $7000. 

50.  An  income  of  $  335  a  year  is  obtained  from  two  investments, 
one  in  4^  per  cent  stock  and  the  other  in  5  per  cent  stock.  If  the  4^ 
per  cent  stock  should  be  sold  at  110,  and  the  5  per  cent  at  125,  the  sum 
realized  from  both  stocks  together  would  be  $8300.  How  much  of 
each  stock  is  there  ? 


Let 


and 


Then, 

From  (1), 
From  (2), 

5  X  (3)  is 
2  X  (4)  is 

Subtract, 


X  —  the  number  of  dollars  in  the  par  value  of  the 

one  investment, 

y  —  the  number  of  dollars  in  the  par  value  of  the 
other  investment. 

]j?^^  +  TJ7yy  =  335  (1) 

iM^+my  =  B300  (2) 

9x4-10^  =  67000  (3) 
110x4-125^  =  830000 

22  X  4-  25  y  =  166000  (4) 

45x4-50^  =  335000 
44  X  +  50  .y  =  332000 


X      =   3000 

.-.  y  =  4000 
Therefore  the  par  value  of  the  first  stock  is  $3000,  and  of  the  second 
stock  $4000. 

51.  A  boj  bought  some  apples  at  3  for  5  cents,  and  some  at  4  for  5 
cents,  paying  for  the  whole  $  1.  He  sold  them  at  2  cents  apiece,  and 
cleared  40  cents.     How  many  of  each  kind  did  he  buy  ? 

Let  X  =  the  number  of  apples  of  the  first  kind, 

and  y  =  the  number  of  apples  of  the  second  kind. 

Then,       |x  4-  f  y  =  the  number  of  cents  all  the  apples  cost. 

.-.  |-x4-fy  =  100  (1) 

2(x  4-  y)  =  140  (2) 
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From  (1),  4a:  +  3y  =  240 

From  (2),  4  ar  +  4  y  =  280 

Subtract,  y  =    40 

.-.  a:  =  30 

Therefore  he  bought  30  apples  of  the  first  kind,  and  40  of  the  second 
kind. 

52.  Find  the  area  of  a  rectangular  floor,  such  that  if  3  feet  were 
taken  from  the  length  and  3  feet  added  to  the  breadth,  its  area  would 
be  increased  by  6  square  feet,  but  if  6  feet  were  taken  from  the  breadth 
and  3  feet  added  to  the  length,  its  area  would  be  diminished  by  90 
square  feet. 

Let  X  =.  the  number  of  feet  in  the  length  of  the  floor, 

and  y  =  the  number  of  feet  in  the  breadth  of  tlie  floor. 

Then,  xy  =  the  number  of  square  feet  in  the  area  of  the  floor, 

(ar  —  3)  (y  +  3)  =  the  number  of  square  feet  in  the  increased  area 

of  the  floor, 
(a:  +  3)  (y  —  6)  =  the  number  of  square  feet  in  the  diminished 

area  of  the  floor. 

.-.  (x-3)Cy  +  3)  =  a:y  +  6  (I) 

and  (x  +  3)(y-6)  =  xy-90  (2) 

From  (1),  3ar-3y-9  =  6 

or  a?  —  y  =  6  (3) 

From  (2),  —  6a:  +  3y  =  -  76 

or  6a:  — 3y=76  (4) 

6x(3)is  6x  — 6y  =  26 

2y  =  60 

/.  y  =  26 
a:  =30 
xif  =  760 

Therefore  the  area  of  the  floor  is  760  square  feet. 

53.  A  courier  was  sent  from  A  to  B,  a  distance  of  147  miles.  After 
7  hours,  a  second  courier  was  sent  from  A,  who  overtook  the  flrst  just 
as  he  was  entering  B.  The  time  required  by  the  first  to  travel  17  miles 
added  to  the  time  required  by  the  second  to  travel  76  miles  is  9  hours 
and  40  minutes.    How  many  miles  did  each  travel  per  hour  ? 
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Let  9  =x  the  number  of  miles  the  first  coarier  travels  per 

hour, 

and  f  =  the  number  of  miles  the  second  coarier  travels 

per  hour. 

147 
Then,  —  =  the  number  of  hours  it  takes  the  first  courier  to 

X 

travel  from  A  to  B. 

147 

—  =  the  number  of  hours  it  takes  the  second  courier 

^  to  travel  from  A  to  B. 

But  it  takes  the  first  courier  7  hours  longer  than  the  second. 

(1) 

Also,  -  +  -  =  »!  (2) 

From  (1),  ^  -  ^  =  1  (3) 

21  X  (2)  is 
17  X  (3)  is 

Subtract, 

y 

...y  =  V/,*  =  10i 
x=7 
Therefore  the  first  courier  travels  7  miles  per  hour,  and  the  second 
courier  10^  miles  per  hour. 

64.  A  box  contains  a  mixture  of  6  quarts  of  oats  and  9  of  com, 
ai4:l  another  box  contains  a  mixture  of  6  quarts  of  oats  and  2  of  com. 
How  many  quarts  must  be  taken  from  each  box  in  order  to  have  a 
mixture  of  7  quarts,  half  oats  and  half  com  ? 

Let  X  =  the  number  of  quarts  to  be  taken  from  the  first 

box, 
and  y  =  the  number  of  quarts  to  be  taken  from  the  sec- 

ond box. 
Then,  ^2:  =  the  number  of  quarts  of  oats  to  be  taken  from 

the  first  box. 
^^x  =  the  number  of  quarts  of  com  to  be  taken  from 
the  first  box. 


• 

• 

147 

X 

■r- 

17 

X 

+  '«= 

y 

9f 

21 

21 

1 

X 

y 

367 

X 

1506 

y 

203 

357 

357 

17 

X 

y 

1953 

186 

Subtract, 
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}y  =  the  number  of  quarts  of  oats  to  be  taken  from 

the  second  box. 
I  y  =  the  number  of  quarts  of  com  to  be  taken  from 

the  second  box. 

.-.  A^+|y  =  J  (1) 

A^+fy  =  l  (2) 

6      2 
Substitute  the  value  of  ^  in  (1). 

.-.  y  =  2 

x=  6 
Therefore  5  quarts  must  be  taken  from  the  first  box,  and  2  quarts 
from  the  second  box. 

55.  A  train  travelling  30  miles  an  hour  takes  21  minutes  longer  to 
go  from  A  to  B  than  a  train  which  travels  36  miles  an  hour.  Find  the 
distance  from  A  to  B. 

Let  X  =  the  number  of  miles  between  A  and  B, 

and  y  =  the  number  of  hours  it  takes  the  first  train  to  go 

from  A  to  B. 

SOy  =  x  (1) 

30(y-fi)  =  ^  (2) 

6y-^  =  0 

.-.  y  =  t*  =  2A 

x=30y  =  63 
Therefore  the  distance  is  63  miles. 

56.  A  man  buys  570  oranges,  some  at  16  for  25  cents,  and  the  rest  at 
18  for  25  cents.  He  sells  them  all  at  the  rate  of  15  for  25  cents,  and 
gains  75  cents.    How  manj  of  each  kind  does  he  buy  ? 

Let 

and 


Then, 


Subtract, 


Then, 


X  =  the  number  he  bought  at  16  for  25  cents, 
y  =  the  number  he  bought  at  18  for  25  cents. 
26  X 


16 


=  the  number  of  cents  the  first  lot  cost. 


— ^  =  the  number  of  cents  the  second  lot  cost. 
18 

.-.  x-\-y  =  570 
16        18       15 


O) 
(2) 
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From  (2),  £^4.X  =  38-3  =  36 

^  '  16      18 

9r+8y  =  6040 
8x(l)iB  8a:+8y  =  4560 

Subtract,  x  =    480 

/.  y  =  90 

Therefore  he  bought  480  oranges  of  the  first  kind  and  00  of  the  sec- 
ond kind. 

57.  A  and  B  run  a  mile  race.  In  the  first  heat  B  receives  12  sec- 
onds' start,  and  is  beaten  bj  44  yards.  In  the  second  heat  B  receives 
165  yards'  start,  and  arrives  at  the  winning  post  10  seconds  before  A. 
Find  the  time  in  which  each  can  run  a  mile. 

Let  X  =  the  number  of  seconds  in  which  A  can  run  one 

mile, 
and  y  =  the  number  of  seconds  in  which  B  can  run  one 

mile. 
y^|^y  =  the  number  of  seconds  in  which  B  can  run  44 

yards, 
•ji^y  =  the  number  of  seconds  in  which  B  can  run  166 
yards. 
In  the  first  heat  it  takes  B  l^  +  yf^^y  seconds  longer  to  run  the 
mile  than  it  does  A. 

In  the  second  heat  it  takes  B  i^V\f  y  ^  10  seconds  longer  to  run  the 
mile  than  it  does  A. 

.-.  y  =  ^  +  iVWy-io  (2) 

Subtract  (2)  from  (1), 

0  =  22-M^y 

.   y^22vjl760^32o 
^  121 

x=300 

Therefore  A  can  run  a  mile  in  5  minutes,  and  B  in  6  minutes  and  20 

seconds. 

Exercise  66.    Page  194. 

1.  A  number  is  expressed  by  two  digits.  If  the  number  is  divided 
by  the  last  digit,  the  quotient  is  15.    Find  the  number. 
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Let  X  =  the  tens'  digit, 

and  y  =  the  units'  digit. 

10  X  +  y  =  the  number. 

10x  +  y  =  16y 
10x=Uy 

^  =  iy 
Hence  y  must  be  divisible  by  5,  that  is,  it  must  be  6 ;  and  accordingly 
x=iy  =  7. 
Therefore  the  number  is  76. 

2«  A  number  is  expressed  by  three  digits.  The  sum  of  the  digits  is 
20.  If  16  is  subtracted  from  the  number,  and  the  remainder  divided 
by  2,  the  digits  will  be  rerersed.    Find  the  number. 

Let  X  =  the  hundreds'  digit, 

y  =  the  tens'  digit, 
and  z  =  the  units'  digit. 

Then,  a:  +  y  + « =  20  (1) 

M£±iO2MLizJ[0=.lOO.+  lOy  +  x  (2) 

From  (2),  100 or  +  lOy  +  «  — 16  =  200z  +  20y  +  2x 

98*-10y-109«=    16 
10X(l)i8     10x4- 10y+    10«  =  200 

Add,  108  a:  -189^  =  216 

Divide  by  27,  4a:  —  7*  =  8 

4x=7«  +  8 
x=}«  +  2 

Hence  z  must  be  divisible  by  4 ;  that  is,  z  must  be  either  0,  4,  or  8. 
These  give  for  x  the  values  2,  9,  16,  and  for  y  the  values  18,  7,  —  4. 
Of  these  three  sets  of  values  only  the  second  is  admissible. 

Therefore  the  number  is  974. 

3.  A  man  spends  f  114  in  buying  calves  at  $  5.  apiece,  and  pigs  at  $  3 
apiece.    How  many  did  he  buy  of  each  ? 

Let  X  =  the  number  of  calves, 

and  y  =  the  number  of  pigs. 
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Then,  6x+8y=114 

3y=114-5a: 

^  3 

Hence  x  must  be  divisible  bj  3.    Moreover,  x  must  be  less  than  23, 
for  otherwise  the  calves  would  cost  more  than  $  114. 
The  possible  values  of  x  are  therefore  0,    3,    6,    9, 12, 16, 18,  21. 
The  corresponding  values  of  y  are      88,33,28,23,18,13,    8,    3. 
The  problem  admits  of  7  solutions,  as  0  for  x  Is  inadmissible. 

4.  In  how  many  ways  can  a  man  paj  a  debt  of  $87  with  five-dollar 
bills  and  two-dollar  bills  ? 

Let  X  =  the  number  of  $  5  bills, 

and  y  :=  the  number  of  $2  bills. 

Then,  6a:  +  2y  =  87 

2y  =  87  — 6x 

y  =  43-2x-hi^=-^ 
^  2 

Hence  l^x  must  be  divisible  by  2 ;  that  is,  x  must  be  an  odd  num- 
ber.   Also,  X  cannot  exceed  17. 

Hence  x  may  Have  the  following  values,  1,  3,  6,  7,  9,  1 1,  13,  16,  17. 
The  corresponding  values  of  y  are  41, 36, 31, 26, 21, 16, 11,  6,  1. 
Therefore  there  are  9  ways  of  paying  the  debt. 

5.  Find  the  smallest  number  which  when  divided  by  6  or  by  7  gives 
4  for  a  remainder. 


Let 

n  =  the  number. 

Then, 

"-4  =  ,                                                   (1) 

0 

^=y                                   (2) 

From  (1), 

fi  — 4=  6x 

From  (2), 

n  — 4=7y 
.-.  6ar  =  7y 

x^lJL 
6 

Hence  y  is 

divisible  by 

6,  and  its  lowest  value  is  6.    Then,  since 

»-4-5.„- 

39. 

7 

Therefore  the  least  value  of  n  is  39. 
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6.  A  farmer  sells  15  calves,  14  lambs,  and  13  pigs  for  $200.  Some 
days  after,  at  the  same  price,  he  sells  7  calves,  11  lambs,  and  16  pigs, 
for  which  he  receives  $  141.     What  was  the  price  of  each  ? 

I^t  X  =  the  number  of  dollars  in  the  price  of  one  calf, 

y  =  the  number  of  dollars  in  the  price  of  one  lamb, 
^^^  z  =  the  number  of  dollars  in  the  price  of  one  pig. 

Then,  15ar+ 14  y+ 132  =  200  (1) 

7jr+lly  +  16r=14l  (2) 

7x(l)i8       106  a:  +    98y+    91  «=  1400 
1^X(2)  is     106jr+ 166^  +  2402  =  2115 

Subtract,  67y  +  14»2  =    715 

67y  =  715-149* 

y  =  10-2z  +  Mj:^iif 
^  67 

Hence  45  —  15  «  must  be  divisible  by  67.  Moreover  z  cannot  exceed 
4,  for  otherwise  y  would  be  negative.  But  45  —  15 «  is  only  divisible, 
under  these  conditions,  by  67,  when  z  =  3.     This  gives  us  y  =  4,  a:  =  7. 

Therefore  the  calves  cost  $7  apiece,  the  lambs  $4  apiece,  and  the 
pigs  $3  apiece. 

Exercise  67.    Page  196. 

1.  A  train  travelling  h  miles  per  hour  is  m  hours  in  advance  of  a 
second  train  which  travels  a  miles  per  hour.  In  how  many  hours  will 
the  second  train  overtake  the  first  ? 

If  the  second  train  is  to  overtake  the  first,  it  must  move  faster  than 
the  first,  that  is,  a  must  be  greater  than  b.  If  this  be  the  case  the 
second  tniin  gains  ti  —  6  miles  on  the  first  in  every  hour,  and  as  the 

first  train  has  a  start  of  bm  miles,  it  will  take  the  second  train 


a  —  6 
hours  to  overtake  the  first.     In  this  case  we  had  a  >  &.     If  a  =  &,  the 

two  trains  are  moving  at  the  same  rate,  and  accordingly  the  second 

hm 

can  never  overtake  the  first.     Tlie  expression assumes  in  this  case 

the  form  — ,  which  indicates  the  impossibility  of  the  problem. 

If  a  <  6, is  negative.    The  second  train  is  in  this  case  contin- 

ually  falling  behind  the  first.     The   trains  were   together  before   we 
begin  to  consider  their  motion,  but  are  now  continually  separating. 
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The  negative  solution  gives  the  time  at  which  the  trains  were  together, 
but  this  time  is  counted  backward  from  the  initial  instant. 

2.  A  man  setting  out  on  a  journey  drove  at  the  rate  of  a  miles  an 
hour  to  the  nearest  railway  station,  distant  6  miles  from  his  house. 
On  arriving  at  the  station  he  found  that  the  train  for  his  place  of 
destination  left  e  hours  before.  At  what  rate  should  he  have  driven 
in  order  to  reach  the  station  just  in  time  for  the  train  ? 

Since  he  drives  a  miles  an  hour,  it  takes  him  _  hours  to  reach  the 

a 

station.     Since  the  train  had  been  gone  c  hours  when  he  reached  the 

station,  it  left  -  —  c  hours  after  he  started  from  home.    And  since  he 
a 

had c  hours  to  drive  6  miles  he  should  have  driven or 


a  b  b-^cu: 

—  —  c 

miles  per  hour.  ^ 

If  c  be  0,  the  expression  reduces  to  —  or  a.    In  this  case  he 

b  —  ac  b 

arrives  just  in  time,  so  that  the  rate  of  a  miles  per  hour  is  sufficient. 

If  c  =  -,  that  is,  if c  =  0,  the  train  left  the  station  at  the  same 

a  a 

time  that  he  left  his  house.    No  rate  of  driving  would  have  brought 

him  to  the  station  in  time  in  this  case.    The  expression  — —  becomes 

b^ac 

nh 

he^e  — ,  the  symbol  of  impossibility. 

If  c  =  — ,  becomes  ~  =  -.    Also  the  time  he  had  to  reach 

a    b-ac  26      2 

the  train, c,  becomes  — .     He  need  therefore  drive  only  half  as 

a  a 

fast.  The  negative  value  of  c  indicates  that  the  train  would  twt  arrive 
for  c  hours  after  he  reached  the  station.  The  problem  is  therefore 
erroneously  stated  in  this  case. 

3.  A  wine  merchant  has  two  kinds  of  wine  which  he  sells,  one  at  a 
dollars,  and  the  otlier  at  b  dollars  per  gallon.  He  wishes  to  make  a 
mixture  of  /  gallons,  which  shall  cost  him  on  the  average  m  dollars  a 
gallon.     How  many  gallons  must  he  take  of  each  ? 

Let  X  =  the  number  of  gallons  of  the  first  kind, 

and  y  =  the  number  of  gallons  of  the  second  kind. 
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TheD,  x  +  y  =  l  (i) 

«ar+6y  =  m(x  +  y)  (2) 

From  (2),  ax  +  &y  =  nU 

a  X  (1)  IB  ax-^  ay  =  al 

Subtract,  (b  —  d)y  =  (m  —  a)l 

••^""     6-a    "    a-6 

TO  — 6| 

a-b 

Therefore  he  mutt  take    C'"  ~  ^)*    gallons  of  the  first  kind,  and 

a— 6 

(a  —  m)t  gj^^QQg  ^f  (}2Q  second  kind. 
a  —  b 
We  will  suppose  that,  if  the  two  prices  are  different,  a  is  greater  than 

6.    Then  it  is  clear  that  the  price  of  any  mixture  must  be  less  than  a, 

but  greater  than  6,  dollars  per  gallon ;  that  is,  a>m  but  to  > &. 

(1)  If  a  =  6,  the  price  of  any  mixture  will  evidently  be  the  same  as 
that  of  either  kind.  The  formulas  become  in  this  case  x  =  J,  y  =  %; 
that  is,  X  and  y  are  entirely  indeterminate.  For  we  may  take  as  many 
gallons  of  each  kind  as  we  please,  so  long  as  we  take  only  /  gallons  in 
all. 

(2)  If  TO  =  a,  and  a  and  b  are  different,  then  all  the  I  gallons  must 
be  taken  from  the  first  kind.  For  any  admixture  of  the  second  kind 
would  change  the  price.  The  formulas  in  this  case  become  x  =  l,y  =  0. 
The  same  consideration  applies  when  to  =  ft. 

(3)  a  cannot  be  greater  than  b  and  less  than  m,  for  then  the  price  of 
the  mixture  would  be  higher  than  that  of  either  of  its  parts.  The 
formulas  show  that  in  this  case  y  is  negative ;  that  is,  such  a  problem 
is  erroneous  in  statement. 

(4)  a  and  h  cannot  both  be  greater  than  m,  for  then  the  price  of  the 
mixture  would  be  less  than  of  either  of  the  parts.  In  this  case  x  comes 
out  negative. 

Exercise  68.    Page  199. 

1.   Simplify  (ar+ l)2<a;2  + 3a:-6. 

We  have,  (ar+ l)^  <  ar2  + 3ar-5 

Hence,  a^^  +  2a:+l<a^2  +  3x-6 

6<x 

ar>6 
Therefore  x  is  greater  than  6. 
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2.  Simplify  1^^^  >  ^JrJjL 

We  have,  lizi? >  ^""^f 

3      "^      7 

Hence,  7(4.t -  2)  >  3(3  -  5«) 

28x— 14>9-16x 

43x>23 

Therefore  x  is  greater  than  f f . 

3.  Simplify  x  +  2b>7x. 

We  have,  x  +  2b>7x 

Hence,  26>6x 

6>3a? 
3a:<6 


Therefore  ar  is  less  than  -• 

3 


•<i 


4.  Simplify  3ar -2  <-+ 7}. 


We  have,  8ar  — 2<-  +  7} 

Hence,  aar--<2  +  7J 

x<m 

Therefore  x  is  less  than  3}|. 

5.  Find  the  limiting  values  of  x,  given 

4a:-6<2a:  +  4 
and  2jr  +  4>16-2jr. 

Wehave,  4x  — 6<2ar  +  4 

Hence,  2a:<10 

*<6 
Again,  2x  +  4>16-2« 

Hence,  4  a:  >  12 

x>3 
Therefore  x  lies  between  3  and  6. 
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6.  Find  the  limiting  values  of  x,  given 

6  5' 

and  ^-aar  +  a6<^. 

7  7 

We  have,  -—  +  6x  —  a6  >  -- 

6  6 

Hence,  aa?  +  6  6ar  —  6  a6  >  a* 

(a  +  66)x>aa  +  6a6 
Dividing  by  a  +  5  6,  x  >  a 

Again,  —  —  oar  +  oft  <  - 

7  7 

Hence,  6x  —  7<Mr  +  7a6<62 

(6-7o)ar<63-7a6 
Dividing  by  6  —  7  a,  ar  <  6 

Therefore  if  6  >  a,  x  lies  between  a  and  6.    But  if  a  >  6,  there  is  no 
value  of  X  which  can  satisfy  the  two  inequalities. 

7.  Find  the  integral  value  of  x,  given 

We  have,  i(ar  +  2)  +  Jx  <  J(a? -  4)  +  3 

Hence,  8(x  +  2)  +  4a:  <  6(x  -  4)  +  36 

Therefore  x  <  6 

Again,  J(x  +  2)  +  Jx  >  }(a:  +  1)  +  i 

3(x  +  2)  +  4x  >  6(x  +  1)  +  4 
Therefore  x  >  4 

Therefore  x  lies  between  4  and  6.    The  only  possible  integral  value 
of  X  is  therefore  6. 

8.  Twice  a  certain  integral  number  increased  by  7  is  not  greater 
tlian  19 ;  and  three  times  the  number  diminished  by  6  is  not  less  than 
13.    Find  the  number. 

Let  X  =  the  number. 

Then,  2x+7<19  (1) 

3x-6>13  (2) 

From  (1),  2x<12 

Therefore  x  <  6 
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From  (2),  3x>18 

Therefore,  a:  >  6 

Therefore  x  is  not  less  and  not  greater  than  6.  That  is,  x  is  equal 
to  6.  Note.  —  Throughout  this  problem  the  signs  >  and  <  are  to  be 
read  "  not  less  than  "  and  "  not  greater  than." 

If  the  letters  stand  for  unequal  and  positive  numbers,  show  that 

9.  a3  +  362>26(a  +  6). 

a«  +  362  is  >  or  <  2h(a  +  6) 
as  a«  +  362i8  >or  <2a6  +  262 

as  a*  —  2a6  +  62  is  >  or  <  0 

as  (a— 6)2is  >  or<0 

But,  (a  -  6)2  >  0 

Hence,  a2  +  3  62  >  2  6(a  +  6) 

10.  a«  +  68>a26  +  a62. 

a«  +  68  is  >  or  <  a26  +  06* 
as  (a  +  6)(a2  —  a6  +  62)  is  >  or  <  ah{a  +  6) 

as  a2  —  a6  +  62  is  >  or  <  06 

as  o2  — 2a6  +  62i8>  or  <0 

as  (a-6)2i8>or  <0 

But,  (a  -  6)2  >  0 

Hence,  o«  +  68  >  a26  +  06* 

U.  a2  +  62  +  c2>a6  +  ac  +  6c. 

Show  that  a2  +  62  +  c2  >  a6  +  ac  +  6c 

Now  a2  +  62>2a6 

62  +  c2>26c 

a2  +  c2>2ac 
Adding,         2a2  +  262+  2c2  >  2a6  +  2ac  +  26c 
Hence,  a2  +  62  +  c2  >  a6  +  ac  +  6c 

12.  a26  +  o2c  +  a62  +  62c  +  ac2  +  6c2  >  6a6c. 

Show  that  a26  -^-a^-^-  ab^  +  62c  +  ac2  +  6c2  >  6a6c 
Now  a2  +  62>2a6 

Hence,  c(a2  +  6^)  >2a6c 

o2c  +  62c>2a6c  . 
Similarly,  a62  +  ac2  >  2  a6c 

and  a26+6c2>2a6c 

Adding,  a26  +  o2c  +  a62  +  62c  +  ac2  +  6c2  >  6a6c 
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13.  5  +  ->2. 


as 


a 

f  +  -iB>or<2 
6     a 

^l±^i.>op<2 
ab 


as        a«  +  ftais  >  or  <2a6. 
But,     aa  +  62>2a6 

Hence,  ?  +  ^>2 
6     a 


14.  ?_±^>  2a& 


a  +  & 


«  +  *is>or<  2«^ 


2  ^a  +  6 

as  <a  +  i)ai8  >  or<4CT6 

as   a2  +  2a6  +  62i8  >  or  <4a6 
as  a«+62is  >  or  <2a6. 

But,  o«  +  63>2a6 

Hence,       ^    is  >  **•" 


a  +  6 


\3a6V      3«a*6ia     ^la^m 


Exercise  69.    Page  203. 

Baise  to  the  required  power : 

1.  (a*)«  =  ai3. 

2.  (a268)6  =  aiofc". 
4.   (-  6  a62c8)*  =  («  6)*a*ft8cW  =  625  a^ft^cU. 

6.   (-  7  a: V)»  =  (-  7)8a*y«a»  =  -  343  a*y«8». 

243ai06i6eao 


6. 


/     3aW\6_     3»ai06i6ca* 
\      2xV/~' 


26a:i0y26  32x10^2* 

7.  (-  2  arV)*  =  (-  2)8a:Hya*  =  64  x^y^. 

8.  (-  3  a268ar*)6  =  (-  3)6aM6i«jt»  =  ^  243  a^W^j^. 


9     /     3x2y8y^  3*a:8.yia  ^  81  r^yig 


( 


■V 

42»  /        44«ia        256  eW 


10.  (a:  +  2)6  =  a*-+6x2ar*+10x22ar8  +  10x2»:ca  +  6x2*ar+2» 

=  x^  +  lOo:*  +  40ar«  +  80x2+  gOx if-  82. 

11.  (xa  «  2)*  =  (x2)4  -  4  X  2(x2)«  +  6  X  22(x3)2  -  4  X  ^\ofi)  +  24 

=  x8  —  8a:«  + 24a?*  — 32x2+  iq^ 

12.  (a:  +  3)«  =  aHJ  +  5x3a:*+  10x32x8+ 10x38x2+5x3*a:+3* 

=  a*  +  16x*  +  90a:8  +  270  a^»  +  405x  +  243. 

13.  (2x+l)8 

=  (2x)8  +  6(2  x)6  +  15(2  x)*  +  20(2  x)«  +  15(2  x)2  +  6(2  x)  +  1 
=  64  x«  +  1&2  a*  +  240  ar*  +  160*8  +  60  :r2  +  12  ar  +  1. 
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14.    (2  m2  « 1)8  =  (2  m2)8  -  3(2  m^)^  +  3(2  m^)  -  1 
=  8m6  — 12iii*  +  6ma«.i. 

16.   (2a:  +  8y)« 

=  (2xy  +  6(2ar)*(3y)  +  10(2x)8(3.^)a  +  10(2*)a(3y)« 

+  6(2x)(3y)*  +  (3y)* 
=  82  a*  +  240a:*y  +  720:c«y«  +  1080  a^y*  +  810a:y*  +  243  y». 

16.  (2x-y)« 

=  (2x)«  «  6(2ar)6y  +  16(2  a:)  V  -  20(2  ar)  V  +  16(2  r)V 

-6(2x).y«  +  y». 
=  64a:«  -  192a<y  +  240ar4ya  -  160a:»y«  +  OOa^y*  -  12a:y»  +  /. 

17.  (xy«2y 

=  i^yy  -  7  X  2(a:y)»  +  21  X  2^(xyy  -  36  X  2«(ary)* 

+  35  X  2*(a:y)8  -  21  X  26(xy)2  +  7  X  2»(ary)  -  2' 
=  arV  -  14a*/  +  84*«y«  -  280  x*y*  +  560a*y«  -  672T^y^ 

+  448  ary  — 128. 

18.  (l-ar  +  a:a)«=[(l-ar)  +  *«P 

=  (1  -  x)2  +  2  x\l  -x^  +  x^ 
=  l-2x  +  a-«  +  2a:«-2ar«  +  a:* 
=  1— 2x  +  3j:«-2ar»  +  x*. 

19.  (l-2x  +  3a^)«  =  [(l-2a:)  +  3a:2]« 

=  (1  -  2x)«  + 6x8(1 -2x)  + 9a:* 
=  1 -4x  + 4:ra  + 6x«- 12ar»  + 9x* 
=  1  —  4x  +  10a:«  -  12a*  +  9x4. 

20.  (l-o  +  a«)«=[(l-a)  +  aa]« 

=  (1  -  a)«  +  3  a\l  -  a)2  +  3 a*(l  ~a)-{-a* 

=  1  —  3a  +  3aa  —  a*  +  ^a  -  6a8  +  3a*  +  3a*  —  3a«  +  a« 

=  1  —  3a  +  6a2  «  7  a«  +  6a*  —  3a6  +  a«. 

21.  (3-4x  +  6x2)a=[(3-4ar)  +  5ar2]a 

=  (3-4x)2  +  10a:2(3-4x)+25x* 
=  9-.24x+16xa  +  30x2-40*«  +  26x* 
=  9-24x4- 46x8-40x8  + 25  X*. 
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Simplify : 


Exercise  70.    Page  205. 


1.  V4a:2y*  =  2a:y2. 

2.  \/64^  =  4ir». 

3.  y/W^^=2x^^\ 

4.  v^-32ai'>  =  -2a2. 
6.  v^-27x»  =  -3x. 

6.  V26a*  =  5a«. 

7.  v^-8a»6«»  =  -2a6a. 

8.  v^64^=2a:2. 

9.  \^-216a^=-6a*. 

10.  \^729ii8=3ir». 

11.  v'243^*«io  =  3y«2 

12.  v^-1728J8  =  -12rf. 


13.  ^^-3430*  =  - 7a?. 

14.  \/sn^  =  S(fi, 

15.  v'612ai26i6  =  8a*6». 

16.  v^x*y^=a^y4m. 

17  J9«^^  ^3ay 

18.  A/Il^=-2£^. 


27  «» 


32aio 


19.  V- 

^     243x1* 


32» 

2a« 
3x»' 


SlaSfcia     3a268 

21.  iim^^^. 

^216aa*     6a8 


Exercise  71.    Page  207. 
Find  the  square  root  of 
1.  x*  — Sx^+lSxa  — 8x+l. 

x*-8x»  +  18xa-8x+l  L^-4x+l 


2x2-4x 


-8x«+18xa 
-8x«+16x3 


2x«  — 8x+l 


2x3-8x+l 
2x2-«x+l 


2.  9a*-6a8+13a2  — 4a  +  4. 

9a*-6a«+13a2-4a  +  4  |  3ag-o  +  2 
9  a* 


6a^~a 


-6a«+13aa 
—  6a«+      a2 


6a«-2a  +  2 


12  a2 
12  «2 


4a  +  4 
4a  +  4 
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3-  4j:*-12a:8y  +  29xy-30jry«  +  25y*. 

4x*-12a:8y  +  29jr2j^3-30xy8  +  265^  |  2g«-8a:.y  +  5y« 
4x* 


4ar3  — 3a:y 


-12a:«y  +  29arV 


4j:2_exy  +  6y« 


20a:2^2-30xy«+25y* 
20x3ya-30xy«  +  26y* 


4.  l  +  4a:+10j:a+12:c«  +  9a:*. 


1  +  4x  +  10x8  +  12:c«  +  9:r*[l4i2£jf3^ 
1 


2  +  2x 

4x+10a:3 
4x+    4x« 

2  +  4x 

+  3x3 

6x8+12  x«  +  9x* 
6x2+12x«  +  9x* 

6.  16  -  96x  + 216x3 -216x8  + 81 X*. 


8- 


16 

-  96x  +  216x2  -  216  x«  +  81 X*  [4j 

-12x  +  9xa 

16 

12  X 

-96x  +  216x3 
-96x  +  144xa 

8-1 

J4x  +  9x» 

72x3-216x«  +  81x* 
72x«-216x»+81x* 

6.  x*-22x«  + 95x2+ 286x+ 169. 


x*-22x«+   95x2  +  286x+169|x2-llx-13 
x* 


2x2-llx 

-.22x»+   95x2 
-22x«+121a^ 

2x2-22 

lx-13 

-  26x2 +286X+ 169 

-  26x2+ 286x+ 169 
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7.  4a:*-lla:34.25-12x«  +  80x. 

4a:*-12x»-lla:a  +  30a:  +  25l2a:« 


4x* 


—  3ar  — 5 


-12jr»-llx» 
-12ar»+    9jr2 


4ara-6:p-6 


-20a:a  +  30ar  +  26 
—  20a^  +  30x+26 


8.  9ar4  +  49-12««-28ar  +  46ar». 


9a:*- 12x»  + 46x«-28ar  + 49[3^-2£+7 
9ar* 


■2ll« 


6ara-2a:|«12aJ»  +  46a:3 
12x»+    4a:« 


6x8-4x+7 


42xa-28ar  +  4d 
42xa-28.r  +  49 


9.  49ar*+126x»  +  121-73j!a-.198r. 

49 ar*+ 126 aJ»-   73x3- 198af+ 121|7^+9x 
49  x« 


-11 


14x2^  9^. 


126x8-   73x« 
126x8+    81x3 


14x2+18x-ll 


-  164x3- 198x+ 121 

-  164x3- 198x+ 121 


10.   16x*-30x- 31x3 +  24x8 +  26. 

16x*  +  24x8-31a3-30x  +  26|4x3  +  3x 
16x* 


-6 


8x3  +  3x 


24x8-31x3 
24x8+    9x3 


8x3  +  6x-6 


-40x3-30x  +  26 
-40x3-30x  +  26 
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11.  £?-2^  +  ^«?i^  +  l. 


a' 


(A       a*        a^        a 


a 


3 


=+1 

a 


a* 
o*       a 


2x«  .  3x« 


a 


8 


a" 


a*        a 


2ar 


a        a 


2^_2a:^^ 


.3 


12.  4a:*  +  4a:«-ia:  +  A. 


-1 


4j^ 
4a:a  +  x 

4*« 
4a*  +  ac» 

4j:a+2x 

-i 

13.  —  +  8  +  -^ 


4a2 
62 


2a     26 

6         a 


4a 

^26 

8  + 

46« 

6 

a 

a^ 

8  + 

462 
a2 
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.  a*  — 2a«  + — -  +  -T' 

2       2      16 


a*  —  2  a'  ^ —  -  ^ 

2        2      16 
a* 


!«- 


«.! 


2a«-.a 

-2a«  + 

3aa 
2 

-2o«  +  a2 

2a«. 

-2a  +  i 
4 

a»     a       1 
2      2      16 
a«     a       1 
2      2      16 

+8+9    +3+4 


3     2 


2^  +  1 


3  9 


23* 


9 


2^  +  T+2- 


3      4 
3      4 


16.  i£?  +  5£  +  41  +  3^  +  J^. 
v«        V       16     4x     4a^» 


i£?  +  3£  +  41_j.3y_^jri 


4^ 


16     4x     4a:2 


2£  +  3      X 


4x  ^3 


3£  41 
y      16 

3a:  .^ 
y      16 


y       2      2ar 


2  +  ?i^  +  J!i 
4x     4x3 

4a:      4ar3 
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17.  ^-ax+^+xa--3x  +  ?. 
4  2  4 

^-ax  +  x«  +  ^-3x  +  ? 
4  2  4 

4 


a 
2 


^2 


a  — X 

—  ax  +  x* 

—  ax  +  x* 

a-2x+- 
2 

T-"-^! 
T-"-^! 

18.   16x*  +  Vir2y  +  8x2+Jy»+|y  +  l. 

16x*  +  Vx^y  +  8x3  +  Jya  +  |y  +  1  [4^jJ^ 
16x* 

8ar3  +  Jy  +  l 
8xa  +  fy  +  l 


+  1 


8x2  +  |y 


8:r3+|y  +  l 


,o    9x*      3x«^43xa     7x.  49 


9x4 

4 
9x* 

4 


8x8     43x8     7g     49 
2  4         2        4 


3^ 
2 


2^2 


X 

"2 

3x» 

2 

3x« 

2 

43x8 
4 
x8 
4 

3xs 

'-*^ 

21x2 

2 
21x2 

7x     49 

2        4 

7x  .  49 


2S2 
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20.  4a»+i-.5-ll  +  4a. 


a 


4aa  +  4a-ll-5  +  l 
4a» 


2a  +  l-? 

a 


4a  +  l 

4a 

-11 

4a  +    1 

4a  +  2- 

3 
a 

-12-5  +  1 

-12-?+  » 
a     a^ 

Find  to  three  terms  the  square  root  of 
21.  a«  +  6. 


a»  +  6 


a^ 


a  H —  — 

2a      6a» 


2a  +  -^ 
2a 


6  +  -^ 
4aa 


2a  +  ^-iL 
a     8a8 


4  a* 

J^-^  + JL 
4a»     8a*     64a« 


68 


6* 


22.   0:2 +jy. 


8a*     64a« 


x  +  J-^JL 
4x     32x8 


2a:  +  X 
4a: 


16x3 


2x  +  JL« 


2x      32x8 


16x3 


y? yLx_j^ 


16x2     64x*      1024x« 


^ 


64  X*      1024  x« 
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23.  l+2a. 


24.   1  +  a- 


l  +  2a 
1 


1  +  a-^^ 
2 


2  +  a 


2a  ^-a» 


a^ 
2  +  2a-| 


-a^ 
-a« 


a' 


4 


1  +  a 
1 


a* 

4 


1  +  ^-T 
2      8 


^+i 

a 

2  +  o-^ 

l2 

aa 

4 

a»      a«      o* 

4       8      64 

a« 


a' 


8      64 


25.   l-2a. 


l-2a 


l«a-- 


2 


2-a 

-2a 

-2a 

+  a2 

2-2a 

a2 
2 

-a2 

-a2+a«  +  ^* 
4 

284 
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26.  4a2  +  2&. 


4a2  +  26 
4a2 


2a  +  l-_^ 
2a      16a« 


4a+  * 
2a 

26 

26+   ^ 
4a2 

4a+-^        ^ 
o      16a8 

62 

4a3 

62         6«           6* 
4a2      16a*      266a« 

68 


6* 


16  a*     266  ae 


27.  4x2  +  3, 


4ar2  +  3 

4x2 


2x  +  A 
4x 


9 


64  x» 


4x  + 


4x 


3 

3  + 


9 


16x2 


4:r  +  A ?_ 

2x     64x8 


9 


16x2 
9 


27 


81 


16x2      128  a:*     4096  x« 


27 


81 


28.  4 -3a. 


4-3a 
4 


128  X*     4096x6 


2_3a_9a2 


64 


4-3a 
4 

-3a 
-3a 

9a2 
16 

4     3a 
2 

9a2 
64 

9a2 

16 
9a2 
16  "*■ 

27  a*     81  rt* 
128       4096 

27^8      81a* 
128  "^4096 
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29.  4a«-l. 


4a3 


4a     64a* 


4a 


-1 


-1  + 


16  a* 


4a-i-    1 


2a     64a8 


16  a« 
1ft /.a 


^  +    1 


16aa     128a*     4096a« 


128  a*     4096  a« 


Exercise  72.    Page  211. 

Find  the  square  root  of 
1.  289.  4.  253009. 


2  89(17 
1 


27)189 
189 


26  30  09(503 
26 

1003)3009 
3009 


2.  1226. 


12  25(^5 
9       - 

65)326 
326 


6.  529984. 


52  99  84{728 
49 


142)399 
284 


1448)11684 
11684 


3.  12544. 


1 26  44(112 
1 


21)26 
21 


222)444 
444 


a  150.0625. 


1 50.06  25(12J25 
1 


22)50 
44 


242)606 

484 


2446)12225 
12225 


2S6 
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7. 

118.1569. 

11. 

640.343025. 

1 18.15  69(10.87 

208)1815 
1664 

6  40.34  30  25(25.305 
4 

45)240 
225 

2167)15169 
15169 

603)1534 
1509 

50605)253025 
253025 

8. 

172.3969. 

1 72.39  69(13.13 

12. 

100.240144. 

1 

23)72 
69 

261)339 
261 

2623)7869 
7869 

100.240144(10.012 

1 

2001)002401 
2001 

20022)40044 
40044 

13. 

316.021729. 

9. 

5200.140544. 

3  16.02  17  29(17.777 

52  00.140544(72.112 
49 

X 

27)216 
189 

142)300 
284 


1441)1614 
1441 


347)2702 
2429 


14421)17305 
14421 


3547)27317 
24829 


144222)288444 
288444 


10.  1303.282201. 


35547)248829 
248829 


14.  454.585041. 


4  54.58  50  41(21.321 
4 


1303.282201(36.101 
9 

66)403 
396 


41)54 
41 


423)1358 
1269 


721)728 
721 


4262)8950 
8524 


72201)72201 
72201 


42641)42641 
42641 
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16.  5127.270025. 


51  27.27  60  25(71.60$ 
40 


Hl)227 
141 


1426)8627 
8656 


143205)716025 
716026 


Find  the  square  root  to  f ottr  decimal  placet  6t 


16.  io. 


10(3.1622. 
9 


61)100 
61 


626)3000 
3766 


6322)14400 
12644 


63242)175600 


17,  8, 


3(1.7320. 
1 

27)200 
189 


843)1100 
1029 


S462)7100 
6924 


84640)17600 


la  5, 


5(2.2360. 
4 


42)100 
84 


443)1600 
1329 


4466)27100 
26796 


44720)30400 


19.  0.5. 


0.50(0.7071-* 
49 


1407) 10000 
9849 


14141)15100 


20.  0.7. 


0.76(0.8366. 


163)600 
489 


1666)11100 
9996 


idit 


16726)110400 

21.  0.9. 

0.90(0.9486 
81 

184)900 
736 


*•• 


1888)16400 
15104 


18966)129600 

»,   0.907. 

0.60  70(0.7791 
49 

147)1170 
1029 


••• 


1549)14100 
13941 


15581)15900 


\ 


^H^o) 


28S 


23.  0.521. 


.^ 
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0.62  10(0.7218. 
49 

142)310 

284 


1441)2600 
\.     1441 


1442^)116000 


24.  0.687. 


0.68  70(0.8288 
64 

162)470 
$24 


*•• 


1648)14600 
13184 


16668)141600 


26.  f 


0.66  66  66  66(0.8164-< 


161)266 
161 


1626)10566 
9766 


16324)8X000 


26.  }. 


0.76(0.8660. 
64' 

166)1100 
996 


1726)10400 
10366 


17320)4400 


27.  f 


0.80(0.8944.». 
64 

169)1600 
1621 


1784)7900 
7136 


17884)76400 


28.  f 


0.86  71 42  86(0.9268. 
81 

182)471 
864 


1846)10742 
9226 


18118)161786 


29.  J. 


0.62  60(0.7906. 
49 


149)1360 
134r 


16806)90000 


SO.  f^. 


0.81  81 81 81(0.9046 

81 

1804)8181 
7216 


••• 


18086)96681 


Exercise  70.    Page  213. 

Find  tb)g  eube  root  of 

1.  a«4-3a3x  +  3aa:3  +  «*. 

a*  +  3a>ar  +  SoxS  ^  ^ \a  +  x 


3a9 


+  3ax  +  a;« 


Zc0  +  Sqx-{-jfi 
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+ 

£1 

+ 

+ 

C4 

+ 

oo  oor 


+ 

+ 

H 

+ 

OO 


C4 


%% 

+  + 

^•t. 

«0   CO 

+  + 

H     H 

C4    <N 

r^    1-1 

1 
e* 

C4 

H 

H 

•+ 

+ 

H 

H 

CD 

to 

+ 

+ 

1^ 

1  ' 


I 

00 


r^  1-1         Ij 


+ 
CO 

I 


«« 

% 

1 

eo 

1 

I 

+ 

Q 

H 

1 

■ 

Ol 

^ 

1 

»H 

1 

t 

1 

! 

i 

'Is 

1 

'H 

H 

i* 

C4 

"% 

r 

Is 

1 

10 

9 

+ 

eo 

CO 

■ 

, 

eo 

t 

% 

1 

^3^ 

1 

1 

1 

s 

1 

o 

o   o 

9 

C3 

kO 

lO 

QD 

«b 

'^i 

+ 

+  1 

+ 

+ 

@ 

2* 

1 

1 

+ 

55 

0 

0 

CO 

CO 

eo 

1 

± 

% 

^ 

^ 

1 

eo 

CO    CO 

+ 

+ 

1^ 

1 

1       1 

1 

eo 

CO 

04 

1 

% 

"%{ 

.     + 

^     %"% 

+ 

«       1 

O 

«     «« 

«55 

+    rH 

+ 

+    « 

CO 

% 

% 

1j  + 

1 

s 

CO 

cS-^ 

•^ 

1 

1 

1  s 

CD 

% 

^ 

%  [ 

1 

s 

CO 

CO     ^ 

1» 

+ 

CO 

•II 

II 

CO 

5i 

/fN 

d 

A 

H 

/-> 

1 

1 

s 

1 

1 

04 

• 

60 

CO 

+ 

1 

• 

I 

% 


oo 

I 

,-1  1-1    99 


09 

+ 

I 


+ 

CO 
I 


fhT 


+ 
I 


eo 


04 

04 

t 

+ 

% 

1* 

s 

s 

1 
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Exercise  74.    Page  216. 
Find  the  cube  root  of 
1.  4913. 


2.  49876. 


3.  1404928. 


4913(17 


8  X  (10)2 
8(10  X  7)  = 

72 : 


800  3913 
210 
J9 
669  3913 


16876 


42  876  [^ 
27 
8X30«  =  2700 
8(80X6)  =;r  460 

6^  =  _  26 

8176  16876 


1404  9281112 


8xl0«=800 
3(10x1)=   30 

331  I 
31 J 
3xll0«=36300| 
8(110X2)=  660 

22=    4 


404 


331 


73928 


86964   73928 


4.  127263627. 


8x6002 
8(600  X  3) 

32: 


127  263  6271603 
126 


760000 
4600 

9 

764609 


2263627 


2263627 
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5.  386828.362. 

886  828.362 1 72.8 
343 

8  X  (70)»  :?=  J4700 

8(7tl>X?)=     420 
23=          4^ 
16124 

42828 
30248 

424  J 

12680352 

8  X  72Q«  ^  t66&00 

^W  X  8)  =     17280 

82=         564 

167^644 

12580352 

6.  1838.266625. 

1 838.265  625  12.26 

1 

8X10>»800 

838 

3(10x2)=   60 
£»=      4^ 

$64 

728 

64  i 

11026ft 

3X120»  =  43200 

3(120  X  2)  =      720 
2«=         4% 

43924 

87848 

7^) 

22417625 

8x12202  =  4465200 

8(1220  X  6)  =     18300 
52=           25 

4483525 

22417625 

296 


SCHOOL  ALGEBRA. 


Find  to  four  decimal  places  the  cube  root  of 
7.  87. 


3x40» 

3(40X4) 
42 


3x4402 

3(440  X  3) 

32 


3X44302 
3(4430  X  1) 

12 


4800 

480 

16 

5290 

m 


] 


580800 
3960 

9 

584769 
3969 


} 


58874700 
13290 


w 


58887991 
13291  J 


3(44310)2  =  5890128300 


87 14.4810  ». 

64 

23000 


21184 


1816000 


1754307 


61693000 


68887991 


2805009000 


8.  10. 


3X202 
3(20  X  1) 

12 

3x2102 

3(210X5) 

52 

3x21502 

3(2150  X  4) 
42 

1200 
60 


1261 
61 


1} 


132300 

3150 

25^ 

135475  [ 

3175  J 
13867500 
25800 

13893316  V 
25816  J 


3(21640)2  =  1391914800 


10 12.1643. ■« 
S 
2000 


1261 


739000 


677376 


61625000 


66573264 


5051736000 
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9.  8.02. 


3xl0« 

8(10  X  4) 

49 


8X1402 

8(140  X  4) 

4a 


3X1440? 
8(1440  X  6) 


6*  = 


8(14460)>  = 


8.020  1.4454... 

1 

800 

2020 

120 

16^ 

436  . 

1744 

136) 

276000 

58800 

1680 

16  A 

60496  • 

241984 

1606) 

34016000 

6220800 

21600 

25  ^ 

^ 

6242425 

31212125 

21625  3 

2803875000 

626407500 

10.  2.05. 


SxW 

8(10  X  2) 
2* 


8xl20»i 
8(120  X7) 

73 


8(1270)«  = 


2.05011.2703... 

1 

300 

1050 

60 

4) 
864 

728 

64) 

322000  . 

43200 

2520 

49^ 

45769  V 

320383 

2569) 

1617000000 

483870000 
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11.  0.06. 


12.  0.677, 


13.  f. 


0.05010.3684- 
0.027 


8x30» 

8(30  X  6) 

6« 


=  2700 
=  640 
=     36a 
3276  1 
576) 
=  388800 
=     8640 
s         64a 
397504  1 
8704) 
3  X  3760^  =  40627200 


3x360* 

3(360  X  8) 

8« 


23000 


19656 


3344000 


$180032 


163968000 


0.677 10.8780».> 
0.612 


3x80« 
3(80x7) 

7« 


3x870» 
3(870  X  8) : 
8« 


19200 

1680 

49a 

20029  I 

1729) 
2270700 
20880 

64a 

2291644 1 
20944) 


3  X  8tS0S  =  231265200 


166000 


146503 


18497000 


18333162 


163848000 


0.666  666  «66#6 1 0.8736 
0.513 


3X80« 

3(80  X  7) 

72 


3x870« 
3(870  X  3) '. 
39 


19200 

1680 

49a 

20929  I 

1729) 
2270700 
7830 

?1 

2278539  V 

7839  3 


3  X  8730>  =  228638700 


164666 


imm 


$168666 


6iB36617 


1328049666 
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14.   f . 


3x900» 

S(900  X  8) 

82 


2430000 
^1600 

64^ 

2461664  1 
21664) 


0.76010.9086. 
0.729 

21000000 


19613312 


8  X  e080>  ~  247389200 


1386688000 


16.  A- 


16.  A- 


0.818  181  818  181  0.9362... 

0.729 

3x90^  =  24300 

89181 

8(90  X  3)  =  810 

3«=    9^ 

26119  I 

75357 

819) 

13824818 

3  X  930a  =  2694700 

3(930  X  6)  =  13950 

63=     25^ 

2608675^ 

13043375 

13975  i 

781443181 

8x9360"  =  2622676001 

0.076  923  076  923 1 0.4262... 

0.064 

»(40  X  2) 


8X4202: 

8(420x6): 

62 


4800 
240 


5044I 
244) 


629200 

0300 

26 


\ 


635526 
6325  ) 


8  X  4260>  =  64187600 


12923 


10088 


2836076 


2677626 


167461923 
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Exercise  75.    Page  216. 
Find  the  fourth  root  of 
1.  81**+108a:«  +  6423+12T+l. 

81x«+ 108  x»+ 64*3+ 12x+ l[9£3  +  6£+2 
81** 


18a:3  +  6 

* 

108*»  +  54*« 
108*»  +  36*3 

18*3  + 

9*3  + 
9*3 

12*+ 1  18*3+12x+l 
18*3  +  12*+1 

6*+l[S 

{*+l 

a*x  +  a*. 

24a3*3  -  8a»*  +  a*  |4*3  -  4a*  +  o3 

24  a3*3 
16a3*3 

6*+l 

6*+l 
6*+l 

2.  16**-32a*»4 

16** 
16** 

8*3-4a* 

'2' 

4a«*3-8 
32a**  + 

32a*»  + 
32a*»  + 

8*3 

—  8a*  +  a3 

8a3*3  — 8a«*  +  a* 
8a3*3-8a»*  +  a* 

4*3 
4*3 

4*  — a 

— 

4a*  +  a3 

4a*  +  a^ 
4a*  +  a3 

|2*  — a 

3.  l  +  4*  +  *8  +  4*^+  10*«  +  16*«  +  10*«+19**  +  16*». 

1+4*+ 10*3+16**+ 19**+ 16**+ 10*«+4*'+*8  (l+2*+3*3+2*»+** 


2+2* 


4*+ 10*3 

4*+  4** 


2+4*+3*2 


6*3+16*»+19** 
6*3+12*»+  9** 


2+4*+6*3+2*» 


4*»+10**+16«6+l0*« 
4*«+  8**+ 12**+  4*» 


2+4*+6*3+4*»+** 


2**+4**+6**+4*Ha:' 
2**+4**+6*«+4*7+*8 


TEACHERS'   EDITION. 


301 


1  +  2ar  +  3x3  +  2a*  +  x*[l+_£jf^ 
1 


2  +  x 


2x  +  Z3fi 
2x+    afi 


2  +  2x  +  ar« 


2jt«  +  2jr»  +  ** 
2a:«  +  2x»  +  ** 


Find  the  sixth  root  of 
4.  l  +  6rf+rf8  +  6d»+15cf*  +  20ii»+15rf«. 

1 


2  +  3(/ 

6rf+   9<fa 

2  +  6(/ 

+  3rf» 

6rfa+20flP+16rf* 

2  +  0<'  +  0 

d»+rf8 

l  +  3rf  +  3rf*  +  d»=(l  +  rf)«. 
Hence  the  required  6th  root  is  1  +  <^* 


6.  729-1458ar+1215x«-640x»+136a:*-18x»  +  a<. 

729  -  H68ar  +  1216  ja-  640  j»  +  186g*>^18j^+a* |27-27g+93;«-g» 
729 


64-27X 


-1468x+1216jra 
-1468ar-»-    729^3 


64-64x  +  9x3 


486  *3-640x»+ 136  a:* 
486*3-486aJ»+    81x« 


64-64x+18ar3-.xS 


-  64x»+    64**-18x»  +  a* 

-  64a:»+    64 x« - 18 x»  +  a* 


3x3»  =  27 


27-27a:  +  9jt«-x»[3-« 
27 

—  27a:  +  9jt«  — a* 


—  9ar+a:3 


27  — 9x  +  x3 


-27a:+9x9-a:» 
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6.  1  - 18^  + 136  y9  -  540  y«  +  1215y*  - 1458  y»  +  729/. 

l-18y+l35j^«-540y«+1216y*-1458y»+729/ 1  l-.9y+27.vg-27.y» 
1 

2-9jn-18j^+135y« 
-18y+  81y« 


2-18y+27y« 


54ya_540y8+l215y« 

64^2-486/+  729j^ 


2-18y+54j^2-27y« 


-  64y«+  486y*-1458/+729y» 

-  54y»+  486.y*-1468yi+729y» 


3 


l.-9.v  +  27yg-27.v*|l-3j( 
1 

-9y  +  27y«-27y« 


-9.y4-9.y« 


8-9y  +  9y3 


-9.yf  27.y«-27y> 


Exercise  76.    Page  221. 
Express  with  fractional  expoDents : 

1.  ^9  =  a*  3.    v^^  =  a*  6.    ^« 

2.  V5  =  a*  4.   \^:r8  =  -2.  6.   v^ 

7.  \/5+^+\^l6^=a*  +  ai  +  26*, 

8.  y/cM  +  v^a*c  =  a^x^  +  o*c»  =  a*x  +  ac*. 


=  a*. 


=  a». 


Express  with  root-signs : 

10.  c*=v^. 

11.  a*6*=\/5\^. 

12.  ah^  =  v^. 
Express  with  positive  exponents  t 

17.  o-»  =  i.  18.  a"*  =  4- 

a*  } 


13.  A"i=-\C. 

14.  8x'y-»  =  ?^. 

16.  a*  —  jr'c^  =  "x/o  —  VcJ. 

le.  a*  +  arM=  v^+\^^. 


19.  3*-»y»  = 


3y« 
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20.  4xy-^=i£.  22.  Sa-^bi=^. 

y'  a* 

21.  4x-8j/-a=-L.  23    1«^^^3^_X2^/ 

^y^  '  3-362y-o  ^ 

Write  without  denominaton : 
24-  l^  =  3^y'^-  26.  ^  =  :rf^^  =  ^. 

26.   _^_  =  aico>6-ic«rf-i  =  a«c»rf-i. 

28.  -*I!L_  =  ar-SyJaSftl  =  a262a:-2y* 

Find  the  value  of 

30.  8*=(v'8)«  =  2«  =  32. 

31.  16-J  =  f-JLV=1  =  1. 

V^le/     26    32 

32.  27*  =  (^^27)a  =  32  =  9. 

''■<-'>-'-(^)-(A)-i- 

34.  36*=(V36)8  =  68=:216. 

36.   (-  27)*  =  ( ^^1^27)6  =  (-  3)6  =  -  243. 

36.  (-27)*X26*=^}C:27x(V^)6  =  -3x66=-9376. 

37.  81-*xl6*  =  f4=yx(e^)»=flVx28=-8_. 

VV81/  V9;  '^         729 
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Simplify : 

38.  8Jx4~i  =  (v^)^X  — =-=2. 

Vi      2 


41.  a-Mx«M  =  a-W6«+i  =  a-J6  =  -L. 

Vi 

42.  (a-»4»)-»  =  aH)'<(-5)6"<(-l)  =  aft-t  =  » . 

43.  (a-i6-i)-»  =  „(-*)"<- V'"'-"  =  «6«. 
If  a  =  4,  5  =  2,  c  =  1,  find  the  ralue  of 

44.  a*6-i  =  4*2-1  =  ^  ==?=  1. 

2       2 

45.  a5-a  =  4x2-«=^  =  i=l. 

46.  a"i62  =  4~*x22=-^=i  =  2. 

V4     2 


47.  a~^c~^  =  4"^  X  r^  = 


48.  3(a6)*  =  3(4x2)*  =  8x8*  =  8x2  =  6. 

49.  2(a6)~*  =  2(4  X  2)"*  =  2  X  8"*  =  —  =  ?  =  1. 

8*     ^ 

60.  (a62c)i=  (4x22x1)*  =16^  =  2. 

61.  (a62c)-i  =  (4  X  22  X  1)""*  =  16"*  =  -^  =  i. 

16*     ^ 
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Exercise  77.    Page  223. 
Multiply : 

1.  a*  +  6*  by  a*-6*.  3.  a*-fti  by  a*-6i 


a* -6* 

a  +  ah^ 

a-    aM 
-    aM  +  6 

a              -6 
2.  a*  +  6^  by  o*  +  6*. 

a-2aM  +  6 

4.  x*  +  2ar  by  x*-2ar. 

x*  +  2ar 
«*-2* 

+    aM  +  6 
a  +  2aM  +  6 

a<+2x* 

-2a:*-4jra 
3*             -4*3 

6.  *-3  +  X- V^  +  y-a  by  x-3  —  ar^y-i  +  y-«. 

or-a  +  jr-iy-i  +  y-a 

X-*  +  ar'^y-i  +  x-Sy-* 

—  x~*y""i  —  x~2y~*  —  a:~iy~« 

+  *'*y-«  +  ar-iy-«  +  y 


X-*  +x-^y-3                  +y-* 

6.   x*  —  x*y*  +  yJ  by  x*  +  y^.  7.  x'  +  x^y*  +  y*  by  x^  —  y* 

ar*  —  x3y  8  +  y  »  x*  +  x*y^  +  y' 

x8  +  y8 x*-yi 

X  —  x'y*  +  x'y*  a:  +  x'ys  +  x^y ' 

+  x^y^  —  x^y^  -f  y  —  J:'y^  -  ar*y^  -  y 

X                             +y  X                            -y 
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8.  1  +  6-1  +  6-2  by  1  -6-1  +  6-«. 

1  +  6-1+6-2 

1  -  6-1  4-  b-^ 
1  +  6-1  +  6-2  - 

«  6-1  -  6-2  -  6-« 

+  6-2+6-«-f^>-^ 
1  +6-2  +6"^ 

9.  x^  +  x^yi-\-y^  by  ar^-x^y^  +  y*. 


X*  +  x^yi  +  y* 

xi. 

-  ar*v*  +  y* 

*  + 

arV  + 

x^y^ 

^ 

xV- 

i  i 

«y 

+ 

X'y^  + 

^  .y  *  +  y 

X 

+ 

x^y^ 

+  y 

10.  aV*  +  2oi-36*  by  26~*-4a"*-6a"'6*. 

aVi  +  2ai-36i 
26"^-4a"^-6a"M 

2  0*6-1  +  40*6"*-   6 

-4aV*-   8+12o"W 

-   6-12a~W  +  18a~*6 


2a»6-i  -20  +18a  ^6 

Divide : 
11.  a  -  6  by  a*  -  6^.  12.  a  +  6  by  a*  +  6*. 

0  —  6         la*  — 6^  a  +  6         |a^  +  6« 


o-«*6*    g^  +  0*6^  +  6^  a  +  a^6^    a^  —  a^6^  +  6* 

0*6^-6  —  aM  +  6 

o*6^  -  a*6*  -  c?b^  -  aM 


a*6*  -  6  aM  +  6 

ah^  -  6  aM+6 
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13. 

a  — 6  by  a^  — 6^. 

a-6 

a*  +  ah^  +  a*6*  +  6* 

-6 

a*6*  -  b 

-6 
-6 

14. 

a  +  6  by  o»  +  6*. 
a  +  ah^ 

|a^+6* 

a*  —  0*6*  ^  fl 

1*6*  -  aV  + 

6» 

a  V  +  b 

a*6*  +  b 
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IB.  2x-«+6x-V"i-16araj^-*  by  2  x  +  2  ar^y-i  +  4  a:»y-«. 

2x-a  +  6x-iy-i  -  16a:2y-*  \2x  ■^2a^y-^^  +  ix^if'^ 
2x-a  +  2x-i.y-i  +  4.y-a       a:"*  +  2x-2y-i  -  4ar-iy-a 

4  x-i^-i  -  4  y-2  -  16  j-2^-* 
4  x-iy-i  +  4  .y~«  +  8  ar^-8 


—  8y-2  —  8x^-8  -  16x2^-^ 

—  8y-2  —  8x^-8  —  I6a:8y-^ 
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16.  x  +  y-^z^  Sx^yh^  by  x*  +  y^  +  «i 


+  a:*(y*  +  zi)  X*  —  ar^  (yi  +  2^)  +  (y*  —  y^  +  «*) 


—  a:*(y*  +  «*)  +  y  +  2  -  Sx^y^ 

—  *  (y*  +  «*)  —  JP*y'  —  xh^  —  2  x^y  »«t 


17.  ar  — 8x*  +  8ar*-l  by  x^-1. 

-8x'  +  3xi-l|xi-l 


a: 
a:—    X 


*  x'-2xi+l 


-2x*  +  3xt 
—  2.r*+2xi 


xi-1 
x*-l 


18.  ar  +  x*yi  +  y  by  x*-x*y*  +  yi 

X  —  x*y  *  +  x*y^    x^  +  r*yi  +  y^ 

x*yi  +  y 

x*yt  — x^y^  +  x^y* 

xy  —  x*y*  +  y 
x^y^  —  x*y*  +  y 
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19.  X 


I- 


4a:i  +  1  +  6x"^  by  x^  —  2. 

x^  — 2*^  ar^ 

—  2a:i^+l  +  6x"^ 
-2xi  +  4 


-2 


-2-3ar"i 


r-8  +  6x"J 
-3  +  6j:~* 


20.  9x-12x*-2  +  4a:"*  +  x-i  by  3x*-2-x"* 

Ox  -  12x*  -  2  +  4t~*  +  x-i  13£*j-2-^ 


9x—  6x*-3 

-  6x*+l  +  4x"^  +  x-i 

—  6x^-f  4-f  2x"^ 

-3  +  2x"^  +  x-i 


3x*-2-ar"* 


Find  the  square  root  of 
21.  x*  +  2x*  +  l. 

x^  +  2xi  +  l|x^  +  l 


i 


2x*+l 


2x^+1 
2x^+1 


23.  «*- 

4x*  +  4. 

x» 
X* 

2x^-2 

-4xl  +  4|xi-2 
-4x*  +  4 

-4xJ  +  4 

22.  4a^-4a^6*  +  6*. 

4a*.4aM  +  6*12ai-^      24.  4 «"«  +  4 a'l  +  1. 

4  a* 

-4a^6i  +  6* 
-40*6^  +  6* 


4al-6i 


4  a-a  +  4  a-i  +  1  |2a-^  +  l 
4a-2 

""40-1  +  1 
4a-i+l 


4a-i  +  1 
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26.  9a-12a*+10-4a~i  +  a-i. 


9a 


—  2  +  a 


ri 


6 


a*- 


-12a* +10 

-12a*+    4 

^-4  +  a-J 

6^4a"i  +  a-i 

6-4a~*  +  a-i 

26.  49ar*-28a:+ 18x^-4x^+1. 

49x^-28x+18x*-4x*+l[7x' 
49  X* 

-28x  +  18x* 
—  28x+   4x* 


—  2:rJ 


2x^+1 


14x^-2x* 


14x*-4x*+l 


Ux^  — 4x»  +  l 
14x^  —  4x^  +  1 


27.  »|2^2fw  — 1  — 2m-i  +  m-«. 


g|g+2m  — 1  — 2m"i+OT-g|m  +  l  — m 


-1 


flf 


2»i+l 

2ni 

i-l 

2to  +  1 

2m  +  2- 

-m-i 

—  2  —  2  TO-i  +  m-^ 

—  2  —  2  »|-i  +  j«-2 
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28.   1  +  4y"i  -  2y"?  -  4y-i  +  26y~^  -  24 y'^  +  16y-«. 


l  +  4y 
1 


2  +  2ir 


-i 


a  —  24  «"■« 

|1  4- 2.y"^-3.y"^  4-41^1 
"J  — 2y"J—   4y-i  +  26y"^  — 24y"^+16y"« 

"»  —  2 1/"^ 


4y  ^-2y 
4y"*  +  4y"* 


2  +  4y"i-3y  * 


—  6y  »—   4y-i  +  25y  » 
-6y"^-12y-i+    9y"* 


2  +  4y"*-6y"*  +  4y-i 


8y-i+16y"^-24y"t+16y 
8y-i  +  16y"*-24y-J+16y 


Expand : 

29.  (ar  — a:-i)«  =  a:«-3j^x-i  +  3ara:-«  — «"• 

=  j^  — 3jr+3ar-i  — x-«. 

30.  (V?-}ar)*  =  (ar*-}ar)* 

=  r*  -  4(})x*x  +  6(})«x*xa  -  4(J)»x^x«  +  (})*** 

31.  (2  a*  -  a"i)«  =  (2  0^)8  -  3(2  a*)2(a~i)  +  3(2  a*)  (a""^)^  -  (a"J)» 

=  8  a*  -  12  a*  +  6  a"i  -  a"*. 

32.  (2 x-^  +  xi)»  =  (2 ar-a)6  4.  5(2 x-3)4(^i)  4.  io(2 x-«)8(x*)a 

+  10(2x-^)2(a:*)«  +  6(2x"^)(xi)*  4.  (^f})* 

=  32^-10  +  80x~V  4.  gOx-6  +  40x"^  +  10  +  ari 

33.  (J>/i-Jv^)*  =  (}ar*-Jar*)* 

=  Qxiy  -  4(}xi)8(}ari)  +  Qiix^Ki^h 
-4(ix*)(}x*)8+(ia:i)4 
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34.    (i  y/^  +  i  x-i)»  =  (i  x""5  +  J  :r-0» 


Exercise  78.    Page  226. 
Simplify : 

1.  \^=  v^=5*=5i=  V6.       6.    v/64=  v^=2*  =  2. 

2.  v^=  v^=:2*  =  2*=>/2.       6.    v'a^  =  a'-fti  =  aM  =  \^. 

3.  ^=  v^3a=3*  =  3*=\/3.       7.    y/^  =  ahi  =  ah^  =  Vab. 

4.  v^l9=:  v^7^  =7^  =  7*=  V7.       8.    v'^^W  =  aM  =  aM  =  Va6. 
9.  ^27lW=  \^5^a^  =  3* aM  =  3*a^6  =  6V3a. 

10.  y/W^  =  v^^*^*6*  =  2*  ah^  =  2^  o^6*  =  >/2^. 

11.  ^,25o^_  ^,6^_  6«a^_  6^^o^^  1  '/6^ 

« 

12     */    i«^^     ^♦/"2^^^^     2^xt    ^      2r*     rrS-iP^. 
•   A(x-3)»      A(x-3)«     (^_.3^f      (^^3^J        A/.-S 

'   A/8x«y«      >2«a:«y»     gJ^J^i     2*xV        ^^xy 

Exercise  79.    Page  227. 
Simplify : 

1.  >/28=  \/4><7  =  2V7.  4.    v^600=  \^126X4  =  6v^. 

2.  V72=:>/36X2  =  6V5.  6.   \/i32=  v^216x2  =  6\^. 
8.   v^72=  v'8>r9  =  2v^.  6.   \/M=  v^64l<3  =  4v^ 
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7.    \^l28=^32x4  =  2v^.  10.    y/m  =  yMxl  =  9Vl. 

a   v^i3=  v^8rx3  =  3v^.  11.  2v^n2  =  2v^l6xT  =  4v^. 

9.    \/lW=  v^l6xll  =  2v^.  12.  3v^86i  =  8v^216x4=18v^. 

13.  7v^lii=7v^i6x^=14v^=14>/3. 

14.  8v^w%  =  8mv^. 
16.  3v''S»5  =  8ft»v^. 

16.  2y/a^  =  2y/a^xa^(i^  =  2cfly/^^. 

17.  11  v^owp  =  11  ^a^^  X  6«  =  11  a^\^  =  lla^Vb. 

18.  7v''8^=7x2a\^=14a^. 

19.  6  v^27  m%8  =  6  v^27ii»  X  m^=  18n  v^. 

20.  4\/xy==4v^iVx^=4jry3,J/^. 

21.  vl029=  v'343x3  =  7^. 

22.  v^-  2187  =  v^(-  729)  x  3  =  -  9  v^. 
28.    vl260=  v^e26x2  =  6\^. 

24.  4 v^648  =  4v^2ie  X  3  =  24 \^. 


^81m8ii»      >'27m8n8     3     Smn^S 


27.  i/iM?={/7M?\l=6x  vr 

>'243        ^IVaiSy  8 
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29.  {/^==^/7?ZAi;i=?if.e/^. 


o,     3a6    /20^__3a6    / 


2c    ^9aV3^      2c    >9a26a 


4^X6  =  ^X^V6 


2c       Sab 


=  V6. 


Simplify : 
1.  iVi 

8-  i>4 


^'aI- 


Exercise  80.    Page  228. 

2V|=fV2=  V2. 
iV|=fXjV6  =  iV6. 

^26  0  0 


7.    ^/}  =  2v^  =  2v^  =  iv^. 


9 


'/2r_»/8x3_2r;5 

•  \3i3^  viiT-r^- 


^^S         ^f   27        3 

11. 3;/i:=3;ix3^3^g^^^ 

^'Sl         >  243       3 

12.  2;/I  =  2^/?:^=2^=^.' 
>16         >    32        2 
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17.  ^^  =  JM!\^  =  ^v^^ 


*  /*>  ,.8A9^  * 


Exercise  81.    Page  229. 
Express  as  entire  surds : 

1.  6>/6=V25V6=Vl26.  6.  3^=  \/2i3\^=  v'isS. 

2.  3VU=  >/9\/n=\/99.  7.  2^2=  v^v^=  4/128. 

3.  3v^=r\/27\/3=  v^.  8.  2^  =  2V2=  >/iV2=  VS. 

4.  2^=  v^v/i=\/32.  9.  -2^=v^C:8v^  =  \/ir8^. 
6.  2\/3=v^l6\^=  v^.  10.  -3Vp  =  ->/9Vp=-\^. 

U.  -mv/lO  =  -v/^v^iO  =  -v^lO^. 

12.  -2v^=-v^l6^  =  -^M67. 

13.  lV-a  =  ^lv-a  =  ^. 

16.  -l4/;;?=_:Vr4/;r'=-^. 
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Bxercise  82.    Page  230 

Reduce  to  surds  of  the  same  order : 

1.  </S  and  v^6.  e.  2*  2*  and  2*. 

^  =  3^  =  3^^=  *^27  2*  =  2A=V^ 

^  =  5*  =  6T^  =  v^26  2*=  2^^=  v^266 

2*  =  2^^=v^612 

2.  VU  and  VQ. 

v^= 14*= 14*=  vim  '^'  "^'  ^'  *°^  ^^' 

V6  =  6*=  6i=^^2l5  V2  =  2i  =  2A=?/Si 

^  =  3i  =  3A=lJ^ 

3.  V2and^.  ^  =  6*  =  6 *  =  ?/i26 


\/2  =  2*  =  2^=  v^8 
^  =  4^=4*=  \/i« 


8.   \^^  v^i,  and  v^. 

4.   v^and^S^.  ^6  =  5^  =  6*=^ 

V"        i       I       •/"«  Vc  =  c^  =  c*=Vc* 

^=6^=6*=^  9.   ^S  «^.  and  V?. 

6.   VBandv^.  v^^  =  a*  =  a^*  =  v^ 

VS  =  5*  =  6*  =  v1^  '"^  =  v^c« 

♦^  =^76  V3=x*  =  xH=».J^ 

10.   Vx^,  Vofcc,  and  v^. 

^^  =  z^yl     =  xT^yT^      =  v'xep 
v^  =  aift^ci  =  d^b^c^  =  v'^S^^ 
^t^  =  2^     =  2^^**       =  ^J^§2^=  ^J^a 
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11.    Vx  — y  and  y/x  +  y. 
y/x^y=  y/{x  —  yy 
y/x-^-y—  y/Jpr^~yy 

Arrange  in  order  of  magnitude : 

13.  V\b  and  >/6. 

Therefore  the  ascending  order 
of  magnitude  is  v6,  v  16. 

14.  y/i  and  VS. 

Therefore  the  ascending  order 
of  magnitude  is  V4,  VS. 


12.   v^a  +  6  and  Vo  — 6. 


16.    ^^80,  v^,  and  V8. 

Therefore  the  ascending  order 
of  magnitude  is  -^80,  v^,  V8. 

16.    >/3,  v^,  v^. 

Therefore  the  ascending  order 
of  magnitude  is  \/7,  V6,  \/8. 


Exercise  83.    Page  231. 
Simplify : 

1.  4\/TI  +  3  VTI  -  SVIT  =  (4  +  3  -  5)  VIT  =  2\/n. 

2.  2V3-6>/3  +  9V3=(2-5  +  9)V3  =  6V3. 

3.  6v^  +  2v^32- vl08  =  6\/4+2\^83<l-\/27xl 

=  6v^4  +  4v^-3\/4 
=  6^. 


3v^  +  4v^-\^  =  3v^  +  4v^ 

=:3\^  +  4v^ 


V32X2 

2^ 
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6.       3v^-5\^+ v/2i3  =  3v^-5v^lFx3+ v^STxS 


7.  y/21+  Vi8+ V76==  V'firx3+ Vl63<3+  V26  X  3 

=  3V3  +  4VS+6V8 
=  12  VS. 

=  28\/3+16V8+8V§ 

=:61>/3. 

9.  Va+ jVo+}Vo=  (l  +  }  +  J)Vo  =  3Va. 

10.  v^+iv'^-Sv^T^^  v^^+iv^*-9v^  =  -Vv^- 

11.  Va»  +  6Va  — SVo  =  aVa  + 6>/a  — 3  Vo=  (a +  6  —  3)  Vo. 

12.  V§56  +  2V96-3\/i6=5\/6  +  6>/6-6\/6  =  5V6. 

13.  2vl76-3V^+5V^==2V^Fx^-3V9ir7  +  6vTx7 

=  10V7-9V7  +  10\/7 
=  11V7. 

14.  \^  +  3V32+}Vl28-6\/l8 

==  \/2  +  3  Vl6ir2  +  J  V64X2  -  6\/9x2 
=  V2  +  12  \^  +  4V^  - 18  V2 
=  -V^. 

16.  V76+ Vi8- Vm+Vsoo 

=  V26X3+  Vl6x3- V49X3+  Vl00x3 
=  5V3  +  4>/3-7V3+10V3 
=  12\/3. 
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16.  20V246-V6+ Vl26-2jVi80 

=  20\/i«l<6- V6+  V^6^-2}V36x6 
=  140  V6  -  >/6  +  6  V6  -  16VE 
=  129  V6. 

17.  2\/S0+ivT2-2v^  +  5\/i6-9\/l2 

=  2  vTx6  +  i  VTx^  -  2  V93o3  +  6  VCT)^ 

=  4V5+  V3-6V3+15V6-18\/3 
=  19\/6-23VS. 

18.  7V25  +  4Vi6-V9-2V80+ V20-4V6i 

==  7v^  + 4\/3^^6-V^-2Vl6l<l  +  V43r5-4VP 
=  35+12>/6-3-8V5  +  2\/6-32 
=  6V6. 

19.  \/64+>/j-v'^-iV|=:  v'^fx2+  V}-\^126x2-j^ 

=  3\^  +  iV^-6v^-iV^ 

20.  2-^|+V«0-vl6  +  '^  +  ^ 

=  f Vl6  +  2Vl6- Vl6+ JV16  +  Av^ 
=  2Vl5. 

21.  ^£^27^ -  ^1^8^  +  v^l267=  \/27c»Xc- V'8c»xc+  \^I26^ 

=  3cv^-2cv^c  +  6\^ 
=  (c  +  6)^. 

22.  v^-v^+  v/326  =  av^-6v/6  +  2v^ 

23.  Va*x+  Vfii*x  —  V4  a'^b^x  =  a^Vi  +  fi^  Vi  -  2  abVx 

=  (a2-2a6  +  &2)Vx 
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24.  V4j:V«+  V^+  Vx*z  =  2a:y  V«  +  y«V«  +  a*V« 

=  (a?  +  y)«  VI 

26.  Va26=<c  —  a^/ic  +  6  V^  =  aft  Vc  —  2a  Vc  +  aft  Vc 

=»  (2aA  — 2a)Vc. 

26.  y/Su^^  v^l6a+  v'^66^=3av^-2\^  +  4av^ 

=  (7a-l)\^. 

27.  y/W^^V^m'i'y/^iAm  =  Zmy/^---f^Vik'\'tVii 

=  (3iii+l)v/m. 


28.  V8^- >/60^-3VI»S=2\/2^-6aV^-9V2^ 

=  (-7-.6a)\/2^. 


29.  6a\/63a6«-3Vll2a»6»+2a6>/843a6 

=  6aV96^  X  7a6- 3Vl6a'«6a  X7a6  +  2a6V49  X  7  oft 
=  18a6  VToS  -  12a6V7ai  +  14a6V7o6 
=  20a6  V7a6. 


30.  3 V126 mhi^  +  n V^0»? -  V600 mhi^ 

=t  8V25m5««2  X  6wi  +  n V4m2  x  6i«  —  V100m%2  X  6m 
=  16i»nV6m-f  2fAnV6m  — 10 nmVdm 
=:7m«V6Sr. 

31.  y/M^  +  eVm  +  3  V128a26» 


=  Vl(5a*6*  X26  +  6V36  X26+  3V64a262  X26 
=  4a262v^  +  36V26  +  24a6\/26 
=  (4a262  4. 24  aft  +  36)  V2ft 
=  (2  aft  +  6)2  V2ft. 

32.  2v^-3a2v^64ft+5av^  +  2a«v/l25ft 

=  2a2v^6-12a2v^ft+ 6a2v^ft  +  lOa^v^ 
=  6a2v^ 


/ 


/ 
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Exercise  84.    Page  233. 
1.   V5x  V27=  V8r=;=9.  6.   vlx  v^='^5i  =  4. 
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2.  V6  X  V20  ==  VIOO  =  10. 

3.  V2X  Vl8=  V36  =  6. 

4.  \/Sx^=v^=8. 


6.  v^Xv^=v^  =  3. 

7.  ^XV^=v^  =  2. 
a    v^X^=\^2i3  =  8. 


9.  V2X  Vl2=  V2i=VTxS  =  2V9. 

10.  V5x VS=  \/T8=  V9x2  =  3V2. 

11.  \/3^\/l8=  v^=  v^2rx2  =  8v^. 


12.  \/6x^=  v^=  v''l6x8  =  2v^. 

13.  v^X  V^=  \/M=:  v^243x2  =  8v^. 
14  2V8X  V2  =  2Vl6  =  8. 

16.  v^x  v''^=  v^:^^  =  -2. 

16.  \^  X  v^^^lO  =  \^^343  =  -  7. 

17.  \/8lx\^^^^  =  8v^Xv^^^^=3v^'=lM==3v^~27x6  =  -9^^ 

18.  fvl8Xiv^  =  fXfXv^l8x  v^  =  }v^=|^. 


19.  (v11  +  2\^-3\/8)XV^=  Vl8x2  +  2\/723<2-3V8"x2 

=  6  +  24-12 
=  18. 

20.  (v^-}v'86i+3v^)X  v^=  v^--iv^l728  +  3v^ 

=4-6+6 
=  4. 

21.  (lv^-iV^187  +  tVi32)x  V3 

=  (jV9xl-}V729x3+JVl44x3)X  V5 

=  (V3-^V3+ jV3)  X  Vl 
=  (-j^V8)X>/3  =  -V^. 
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22.  V6X  v^=  v^X  v^P=  V^125X16=  v'^OOO. 

23.  vISx  v^260==2v^X  v'^W==2v^X\'^W  =  2v^i000==2\/^ 

24.  ^X  v^=v^X  v^=  V2»X  V2=  V2*  =  22  =  4. 

26.    VSx  V^=  VSx  v^2»X32=:>/3X2v^ 

=  ^38x2\^=2\^  =  6\/3. 

26.   \/iX  v^  =  }V2X}v^  =  iV2xv^ 

=  Jv^2« X  v^=  Jv^=  Jv^2. 

28.    v^X  V3=^X  V3=  v^X  v^»=  v/3ii  =  3v^. 

31.  v^xv^=  v^2^X  v^=  v^2*^=xv^l6^. 

32.  ^X\/27=  v^X  v'W*=^2y«  =  yv^327. 

33.  v^  X  V5  =  v^  X  v^68  =  v'^T^^TS^  =  v^6l26. 

Exercise  85.    Page  234. 
Multiply : 


1.  V6+  Vi  by  Vs  -  Vi. 

Vs  +  Vi X  Vs- Vi=  >/7  X  V3  =  V2T. 

2.  V9- Vl7  by  V9+  vTT. 

V9- VI?  X  V9+ v^  =  V(9-vT7)(9+ Vl7)  =  V81  -  17 

«=  V6i  =  8. 
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3.  3  +  2V6  by  2-V6.  6.  3- V6  by  6-3V6. 

3  +  2V5  3-  Vel 

2-    Vb  6-3V6 


-4+    V6 


6.  6  +  2V3  by  3-5V3. 


15+   6V5 


-16-19V3 


6  +  4\/5  18-  6V6 

-3V5-10  -   9V6  +  18 


36-16V6 


4.  8  +  3v^by  2-V5.  7.  2V6-3V6  by  V3  +  2V2. 

S  +  Sv^  2V6-3V5 

2-    \/2  V3  +  2V2 


I6  +  6V2  4\/l2-6VlO 

_8V^-6  4-2Vi8-3vl5 

IO-2V2  4Vi2-6\/i0  +  2Vl8-3v^ 

=  8V8 -6\/l0  +  6V2- 3>/i6. 


8.  7- V3  by  v^+ V5. 


5  +  2V3 

3-6V3  7-V3 


\/2+  >/5 


^26V3-30  7V2-V6 

—  +7V6-VI6 

7  v^  -  Ve  +  7  V6  -  vT6 


9.   v/9-2v^  by  4v^+ v^. 

4^+    -v^ 
4\/27-8v^ 


+  v^-2v^ 


4v^-8vl2+v^-2^ 
=  12-8v/12+ v^-4  =  8-8v^+\^. 
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10.  2V30-8V6  +  6VS  by  V8+  V3- VS. 

(2 VSO- 3 V5  +  6 >/§)( V8  +  V3  -  VS) 

=  2  V2i0  -  3  ViO  +  5\/2i  +  2V90  -  3  Vl5  +  16 

-2\/l60+15-5Vl6 

=  sVTS  -  flVlo  + 10  v?  +  eVIo  -  3  Vl5  +  16 

-10V6  +  15-6V16 
=  30. 

11.  3V6-2>/5  +  4\/7  by  3V7-4V6-5v^. 

(3>/6-2V3  +  4V7)(3V7-4V5-6>/3) 

=  9  V36--6  Var+84-.60+8Vl6-16  V36-15  v^+30— 20  V^ 
=  64  -  7  V36  -  26v^  -  7  Vl6. 

12.  4>/8  +  }Vi2-jV^  by  8V32-4V50-2V2. 

4VS+}Vl2-Jv^  =  8v^+ V3- V2  =  7\^+ V3 
8  V32  -  4  V50  -  2  >/2  =  32V2  -  20  V^  -  2  V^  =  10  V2 
.•.  (4V8+}Vl2-jV32)(8V32-4Vo0-2>/2) 
=  (7\/2  +  V3)  X  IOV2  =  140  +  lOVtt. 

13.  \/g-v^+ v^  by  v^+ v^-\^4. 

=  v^2l6  +  v^64-v^24-^^i08-^27  +  'J'l2  +  v/676  +  v^m 
=  6  +  3^-2v^-3v^-3+vi:2  +  4v^9  +  2\^-4 
=  -l4.3v/2-2v^3-3v^+\^  +  4v^  +  2v^. 

14.  2\/|-8V|  +  3V}  by  3V}->/l2-V8. 

2Vf-8v'f  +  3>/f  =  J>/6-2V5+ }V6=  JVB 
3V}-Vi2-V6  =  V6-Vl2-V6  =  -2V3 
/.  (2V|-8Vt  +  3Vi)(3V|-Vi2-V6)  =  (jVg)x(-2\/3) 

=  -V2. 
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15.  2v'f-4V|— 7V1  by  sVf- 6V30-2V^. 

(2  Vl  -  4V|  -  7  V|)(3V|  -  5V30  -  2V^) 

=  (2  Vfl  -  4  Vf  -  7  Ve)  (3  Vj  j  -  5  V30  -  2  Vy) 
=  ( J  Vio  _  2V6  -  J V30)  (i\/30  -  6 V30  -  V36) 
=  (- Jl  V30  -  2  V6)  (- ^i*^  \/30) 
=  ||X30+llvT80 
=  176  +  6eV6. 

16.  2VT2  +  3V3  +  6VJ  by  2Vi2  +  3V3  +  6Vl[. 

(2>/l2  +  3  V3  +  6  VJ)(2  VI2  +  3  V3  +  6  V}) 

=  (4  V3  +  3\/a  +  2a/3)(4  V3  +  3V3  4- 2  V3) 

=  (9V3)a 
=  243. 

Exercise  86     Page  235. 
Divide : 
1.    V243  by  V3.  6.   \/|  by  Vf. 

V3         ^  3  V}  T 


2.    v^  by  v^. 

6.   VS  by  Vf . 

1 

^'=Vf=VH=«- 

3,   V3a'  by  V5. 

7.  Vii  i>y  ^H- 

VS5        >o« 

4.   Vi  by  Vf  . 

8.   VP  by  >/A. 

^l=V|-v5-» 

^»_>/W_V. 
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VJf     ^ii      ^85x17      ^     17^         17 

10.  3V5  +  46V2  bj  3\/3. 
(3V6  +  46V2)-«-3VS 

3V3"      Sy/S 

11.  42V5-30\/3  by  2^16. 

(42V5-30V3)+2\/i6 

^42V6_3q^^^21^_^5^ 
2VI5    2Vi6 

V3      V5 

12.  84 Vi5  +  108 V6  bj  8\/21. 
(84\/l5  +  168  V6)  -^  3  V2i 

sV2i     3V2I 

=  28  >/$  +  66  v^  =  4  V§6  +  8  Vii. 

13.  30v^-.36^  +  30\^b7  3v^. 
(30  v^  -  36  v^O  +  30  v^9b) -i- 3  v^ 

3v^20      3v^       3v^ 
=  2v^-6v^  +  6v^. 

14.  50v^  +  18v^-48v^  bj  2v^. 
(50v^  +  18  ^20 -48  ^5) -f.  2^ 

^60iai+18i^. 48^  =  26^  +  9^. 24^ 
2^J^       2v^      2v^ 

=  6v^76  +  3v^-4v^36. 
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15.  \/6i  bj  v^.  18.   V^  hy  v^. 

16.  ^5^  by  V^.  19.   V|  bj  ^. 

17.  v^  bj  Ve.  20.   v^  by  Vi?. 

Ve       v^2l6  *  Vi*        \/i»       ^^'     i^*' 

21.  v^ooei  by  VlO. 

2  2 

vTd       VIo       vlo      Vio    ^    *• 

22.    Var^^yS  by  X  +  y. 

Vara  — ya_  Vx  +  y  X  Vj  — y_  Vy  — y 


Hzercise  87.    Page  236. 
Diyide : 

1.  Va  +  \/6  by  Vo6. 

Vo-f  \/6_  (Va-f  V6)\/a6_o\/6  4-ftVg^ 
V^  a6  aft 

2.  Vl26  by  6V56. 

Vl26      6V5         1         Vl3 
6\/66     6>/66      \/l3       1^ 

3.  3  by  11  +  SVl. 

3  3(11 -3\/7)  ^  3C11-3V7)^33~9V7 

11  +  3V7      (ll  +  3V7)(ll-3>/7)  121-63  68 
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4.  3v^-l  by  5v^+l. 

3V2-1  (3V2-1)*  19-«Vl     19-6v^ 

3V2+1      (3V2+1)(3\/2^1)         18-1  17 

6.   17  by  3V7  +  2>/3. 

17         ^  17(3^7 -2\/3)  _17(8>/7-2>/3) 

3V7  +  2V3      (3V7  +  2V3)(3V7-2V3)  ^1 

3 

6.  1  by  \/2  +  V3. 

1         _  V2-\/8  =^-^=^>^      ^>^ 

V2+V3      (V2+ V3)(V2- V3)  -1 

7.  3  +  6V7  by  3-6V7. 

34-6V7^  (34-6\/7)«         ^184  +  30V7  ^     92  4- 15\/7 

3-6V7     (3-6v^)(3  +  6V7)  -1^  ^        83 

8.  21 V5  by  4V8-3V2. 

21 V8       ^         2lV3(4V3  4^3V2)        ^84x3  +  63\/6 

4v^-3V2      (4V8-3V^)(4>/3  +  3V^)  30 

^84-f2lV6 
10 

9.  76\/l4  by  8\/2  +  2V7. 

76Vl4      ^        76>/i4(8v^-2V7)       ^fl00V28-160V^ 
8V2  +  2V7      (8>/2  +  2V7)(8V2-2>/7)  IW 

^  120\/7  - 106  V2  ^  24  V7  -  21\/2 
10  2 

10.   V6-\/3  by  \/6  +  >/3. 

V6-V3^  (\/5-V3)«  ^8-2Vl6^^     ,^ 

V6+V8      (V5+>/3)(V6->/3)  « 
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11.  \^  +  V7  by  V7  -  >/2. 

>/7-V2      (\/7-V^)(V7+ V2)  7-2 

_  2\/i4  4-  7  4-  4  +  Vii _  11  +  8 Vii 
5  6        ' 

12.  7-3vlO  by  6  +  4V6. 

7-3VT0_(7-8Vl0)(6-4V6>^86-28\/6-15Vl0+12\/fi0 
6  +  4V6       (6  +  4V6)(6-.4\/S)  26-86 

^86-28>/6-16vT0-f60\/2 
-66 

Giyen    \/2=  1.41421,    V3  =  1.73205,    \/6  =  2.23607;    find  to  four 
places  of  decimals  the  value  of 

13.  i2.  =  l?^=6\/2=  6X1.41421  =  7.07106. 
^         2 

14.  J- =  8^  =8X178206 ^4^^880. 

16.  ii ^12Vl=  12  X  2.23607  ^e3„g^^ 
V6         6  6 

16.  _J_=_L_=:y?=2^^,,o^72 

V600     10V6      60  60 

17.  -J- = -J- =:^  =  1:2^26  ^0.06416 
V2i8     0V5      27  27 

la  J- =:^=LII206^  0^88,7 

19.  _i-=:^  =  L«i21  =  0JJ367O. 
3v^       0  o 

20.  -J- =  -L-  =  :^  =  2.23607  ^0^8044. 
Vl26     6V6      26  26 
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21.  J^^^  =  ^J?^=.OMm. 
4V6      20  20 

22    7->8V6^(7->8\/6)(5-4\/6)^86-43\/6  +  60^96-48a/5 
'  6  +  4>/6      (6  +  4V6)(6-4>/5)  26-80  -66 

43  >/5  -  96     43  X  2.23607  -  95 


65  66 


=  0.01770. 


23  34-jwg^(34-\/6)CV6  +  2)^6x/6  +  54-6^^^.,  ^^/g 
\/5-2      (V5-2)(>/6  +  2)  6-4 

r=  11  +  6  X  2.23607  =  22.18036. 

24  3\/2-l_  (3v^-l)«  ^19-6>/2^19-6v^ 
'  3V2+1      (3v^+l)(3\/2-l)        18-1  17 

19-6x1.41421 


17 


=  0.61861. 


Exercise  88.    Page  237. 
Perform  the  operations  indicated : 

1.  ( V^^y  =  (m')«  =  m«.  3.  ( v^)»  =  (t*)«  =  x" 

2.  (  \/S8)»=  (wi)*= m^^=  VSJiS.        4.  (  ^)ia  =  (y#)ia  =:  y» 

6.  •V^v^(a-6)w=  [(a  -  6)^]*  =  [(a  -  6)6]^=  (a  -  6)«. 

7.  (  v^^)*  =  (2*  ah^y  =  22  a«6a  =  4  <fib^. 

9.   (v^)*=(x*)*  =  x*  =  x*=  Vx. 

10.  Vv^=(aV  =  «*=^. 

11.  ■V^v^'729=  [(729)*]*  =  (729)^^  =  3*  =  V3. 

12.  VVm  =  [(126)^]*  =  (126)*  =  6*  =  V6. 
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13.  -V^v^(3a-267^=[(3a-26)^]*=(8a-26)'=v^(3a-26)a 

14.  \/v^^=[(32a«)t]J=(2a»)*  =  a8v^. 

15.  ^^128v^2i3a^  =  [128(243 a^yi]^  =  (128  X  3ai*)^  =  2a2^3. 


Exercise  89.    Page  241. 


1.   V7-4V3  =  V4~4V3  +  3  =  2-.V3. 


2.   Vll  +  V72  =  V9  +  V72  +  2  =  V9  +  6V2  +  2  =  3+\/2. 


3.  V7+2vl0=V2  +  2Vl0  +  6=V2+ V6. 

4.  Vl8  +  8 V6  =  VlO  +  8 V6  +  8  =  VlO  +  2  V^  +  8  =  VIO  +  VS. 


5.  V8  +  2Vl6=V3  +  2Vl6  +  5=V3  + V6. 

6.  Vl5-4>/ii  =  V7-4Vl4  +  8  =  V7-2V6a  +  8=  V7-.V8. 


7.  Vie  +  5>/7  =  Vj^  +6V7  +  1=V^+V} 

V2  2 


8.   V76  +  12\/2l  =  V63  +  12\/21  +  12  =  V63  +  2  V53  X  12  +  12 

=\/tt3  +  Vl2  =  3\/7  +  2  V3. 


9.   VlO  +  8\/3=  Vl6  +  8 V3  +  3  =  4+  Vs. 


10.   V8V6  +  20  =  V8  +  8V6  +  12=V8  +  Vl2  =  2v^  +  2>/3. 


11.   V28-16V3  =  Vl6-16\/3  +  12  =  Vl6-2\/M+i2 

=  VT6-Vl2  =  4-2\/3. 


12.   V61  +  36 V2  =  V27  +  S6V2  +  24  =  V27  +  2 V648  +  24 

=  V^  +  V24  =  3\/3  +  2\/6. 


13.   V94  +  42 V5  =  V49  +  42V6  +  46  =  7  +  V46  =  7  +  3 V6. 
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14.  Vll-2V3U  =  V6-2\/S)  +  6=\/S-V6. 

16.   V47-4\/83  =  V44-4>/33  +  a=\/44-v'3  =  2ViT-V8. 


16.   V29  +  eV22  =  V18  +  6>/22  +  11  =  Vis  +  Vli  =  3V2  +  >/n. 


17.  V83  +  12V§6  =  Va3  +  I2V35  +  20  =  V63+  v^'=  8\/7  +  2 Vs. 

18.  V66-12V^=  V28-.12V^  +  27=V^-\/27  =  2V?-.3\/S. 

Exercise  90.    Page  242. 
SoWe : 

6.  7  +  2v^37=6 

3x  =  -l 
.-.  x=-J 

7.  \^2a:-3  =  -3 
2x-.3  =  -27 

2x  =  -24 
.-.  a:  =  — 12 

8.  y/ZlTl  =  ^ 
3a:+7  =  27 

3x  =  20 


1. 

2Vx  +  6=V28 

4(a:  +  6)  =  28 
4x=8 

.•.  X  =  2 

2. 

3V4x-8=  Vl3x-3 

9(4t-8)  =  13x-3 
23x  =  69 

.-.  x=3 

3. 

Vx  +  9  =  6Vx-3 

x  +  9=r25(x-3) 
24x  =  84 

.*.  X  =  } 

4. 

4=2v^-3 
7  =  2Vi 

49  =  4x 

.\  x  =  ^ 

6. 

6-V3.y  =  4 

\/3j^  =  l 

3y  =  l 

9.   14-i-V4x-40=10 
v^4x-40  =  -4 
4x-40  =  -64 
4x=-24 
.'.  x  =  — 6 

10.  v^lOy-4  =  y/fJTTi 

10y-4=7y+ll 
3y  =  15 

•'.  y  =  J  /.  y=  5 
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11.        2\/r^=^32(a:-2)» 

32(a:  -  2)8 
32(x-2)« 
2(x  -  2) 
2x=6 
/.  X  =  I 


(2Vx^^)* 

16(a:-2)a 

1 


16.    v7+20-Vj:- 1-3  =  0 
Va:  +  20  =  Vjc  — 1  +  3 
x  +  20  =  x-1  +  6Vx  — 1  +  9 
6Vx"^  =  12 
x-l  =  4 
/.  X  =  6 


12. 


VJ^  +  X: 

J^  +  ar: 
3>/i: 
Vx 


x  = 


f+ V5 

f +  3Vx  +  x 
i 


la    Vx  + 15 

-7  = 

:7-  Vx- 

■13 

Vx  +  16  = 

:14- 

Vx-13 

x+16=196- 

28\/i 

-13  +  x- 

•13 

28  V^ 

-18  = 

168 

Vi"3i3  =  6 
x-13  =  36 
.-.  X  =  49 


13. 


V32  +  X  : 

32 +  x 
32  Vx 

Vx 


/.  x  = 


16- V^ 
256-32Vx+x 

224 

7 

49 


17. 


x3- 


=  7-\^^ 

=  xa-7 
=  x2-7 
56 
.•.  x  =  4 


X 

x-7 

(x-7)a: 

14x  +  49: 
14x 


14.    Vi- 


Vi=  V5+ Vx-5 


X  =  5  +  2V6(x— 5)  +  X  —  5 
2V6(x-5)  =  0 
5(x-5)  =  0 
/.  x=6 


18.  Vx-7  =  Vx+1— 2 

x-.7  =  x+l-4Vx+l  +  4 

4Vx+l  =  12 
\/x  +  I  =  3 
x+l  =  9 
.-.  x  =  8 


19. 


Vx  -  3      Vx  +  1 


Vx  +  3 

(Vi-3)(Vi-2)  = 

X  — 5Vx  +  6  = 

9Vx  = 

Vx  = 

.'.  x  = 


Vi-2 

(Vi  +  l)(Vx  +  8) 

x  +  4Vx  +  3 

3 

i 
i 
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20.  l_§  =  Vl-U/93M 

2     X       '4     x^ X 

4      XX*     4      lAf         J, 

X*      a:         X  '         X 

9-3x  =  -.x^9-?? 

81-64x+9xa=9xa-36x 
18x=81 
.-.  X  =  f 

21.  l±iL=:£}i=3  22.  (x-3)*+x*  = § 

l-(l-.x)*  (*-3)* 

1  +  (1  -  ar)i  =  3[l-(l-x)  J]  (*  -  3)  +  [x(x  -  8)]*  =  3 

4(l-.x)i  =  2  [x(x-3)]*  =  6-x 

l-x  =  J  a:2-3x  =  36-12x  +  xa 

.-.  x  =  f  9x=36 

23.  Vg+Vx-t- Vg- Vx=  V; 
0+  Vx  +  2Vg^  — x  +  g  — Vxssx 

2Vg2  — x  =  x  — 2g 
4g2  —  4x  =  x>  —  4gx  +  4g« 
a^+  (4-4g)x=0 
x  +  4  — 4g  =  0 

.*.  x  =  4g  — 4 

24.  V^-l  =  4+}Vgi-}  25.  3Vi-3Vg=v'x-Vg  +  2Va 

J\/^  =  4}  2Vx  =  4v^ 

V5i=9  Vi  =  2Vg 

aar  =  81  ...  x=4a 

•   x-?l 
a 

26.  V9T2?-\^  = 5 . 


, V9  +  2x 

9  +  2x- V2x(9  4-2x)  =  6 

V2x(9  +  2x)  =  4  +  2x 

2x(9  +  2x)  =  16  +  16x  +  4x2 

2x=16 

/.  x  =  8 
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Exercise  91.    Page  247. 


Beduce  to  the  form  6V—  1 : 

1.  \/^=8V=n[.  6.  v=r?=arvcn[. 

2.  v:ri6  =  4V=T.  7.  V^^8i  =  9V=:T. 

4.  V^^^Ui=12V^.  9.   vCrg25  =  26 VITi, 

5.  \/^^TS9=13>/^.  10.   V^^r36  =  6vCri. 

11.  y/^^U=V^^^=V^  =  2V^. 

12.  v^==:^729==  Vv^^^T^=  V=r9  =  3vcri. 

13.  V^^289'=  17 V^. 

14.  v^-  1024  =  Vv'-  1024  =  V^  =  2V^. 

15.  V^^=:z*V^.  16.    \/=^  =  :p*\/^. 

17.  V^Ix^  =  V  v^^^=  V^^=  a*V^. 

18.  v^  =  }V^. 

19.  V-a*6-a  =  a26-iV:ri.  20.    V^^9^  =  S a/^V^. 

21.  v^-(2x-3y)ia=  Vv^(2x-3^)W=  V-(2x-3y)* 

=  (2x-3y)«vCa. 

22.  *v^-(jr-2y)»=  VvCr("x-.2ir)»  =>/-(«- 2y)* 

=  (x-2y)2V=T 

23.  V-  (ar*  +  y2)  =  (x3  +  y2)i  V=a. 

24.  V-  (x-  -  y^)  =  (^a  -  ya)* vCa. 
Add: 

26.   Vir26+ V^^^- V^^n2T  =  6V^+7V^-llV^==\/=3 
26.   V=^+ V^- VI^=8V^+ V^-6V^  =  3V^. 
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27.    Vir5*+  >/IIT5+ V--16a*==a«V^  +  2a«\/^  +  4a2Viri 

29.  a  — 6v^^  +  a  +  6V^  =  2a. 
80.  2  +  8>/^-2  +  3V^=6V=a. 

31.  a  +  6v^^  +  c  — c/V^  =  o  +  c+ (6  — <0v^^. 

32.  3avCi:-(2a-6)V^=(3a---2a  +  6)VI^==(a  +  6)Viri. 

Multiply : 
83.   v^^xV^  =  -\/i6. 
34.   («v^r6)xV^  =  -(-6)  =  6. 

35.  vCT6xV^  =  -Viii=-i2. 

36.  V^^xV^  =  -V?  =  -x^. 

37.  V-x^X  V^^=.— >/^  =  — xy. 

38.  >/=^xV^^^l6  =  -Vi28  =  -8v^. 


89.   vC^xV^^^  =  ->/l600  =  -40. 


40.  V-(a  +  6)xV-(a-6)  =  -Va«-.6^. 

41.  (3VI^)X(2v^=2)  =  -6V6. 

42.  (-6\/^)X(2V^)  =  10Vl0. 

43.  (Vi:2  +  V'^)(V=l[-vC:5)  =  ---v^+ViO-Vl2+Vl6 

=  -2V2  + ViO-2V3+vl6. 

-^-fl■^v^|l-V^^-|(l■^v'^»l-^=a 

\       2  2         /  4 

4 
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46.  (2>/^  +  3V=^)(3V'=^-2V^) 

=  -  6  V8  +  4>/l0  -  9>/i2  +  6VT6 
=  -  12  v^  +  4>/l0  -  18V3  +  6\/l6. 

47.  (V3  +  2VCr3)(v^-.2V:::3)  =  (V3)«-(2V:r3)« 

=  8-(-12)  =  16. 

48.  (m-3V'^)(n  +  4V^)==mn  +  4mV^-3nV^+12V6c. 


Perform  the  divisions  indicated : 


49. 


50. 


51. 


52. 


53. 


aV^       aV^ 


-_oV^. 


vCTi     (V-l)«        -1 

6  fc  1  V^ 


=  -.v:n. 


Virp    ftvCa    vcn    (V:ri)« 

c  c  cV— 1  cV^ 


v:ri  2V-1    2(\/^^2 

vcrg  3V=ri    1 

vc:8i  9V^    3 

V— a  Va  V— 1      Va 


2 


vCTft      VftV^      V6 


54.    V^^^^v^V=1^^^ 
V— X        Vx  V— 1 


55. 


56. 


67. 


V^^     Vx  V— 1     V— 1 


=  —  Vx  v^  =  —  v^^. 


>/— x3     xV— 1     V-T 


=  -v:ri. 


V-x* 


X  V—  1 


—  V— X     —  Vx  V—  1 


=  -.Vi 
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68.  V^  =  ?^  =  2. 

69.  :^^El2?=v30^2O=v^F=xv^. 

V— 6x         V5x  V— 1 


61  1        ^  8+V^  ^    84-v^^    ^8-fV=^ 

3-f  V^ 
11 

^  2 + v^  ^  (2  +  v^)  ( 1  +  v^)  ^2+2  yig  +  v^  -  V2 

'  i«V=rr    (i-.v/:^)(i  + vzi)  i«-.(V^)« 

2 

_aa,j3  4.2q3rVirT 
a^  +  ar^ 

^    V64.  v/=:6^CV6  +  V=^)(V6-f  V^) 

Ve-V^    (V6-vcr8)(Vg  +  v'^) 

_  V30+VC4O+ VZ36-\/48^  v/30-|-2V:^-f6V^--4V8 
(V6)a«(vCr8)a  H 

65    2a  +  36V^_  (2o4- 3R>/in)« 

'  2o-36V^      (2a  +  36vC:T)(2a-36V^) 

^4fl8+12a6VirT~96g_4a«-9feg4-12a6>/^ 
(2a)2-(36V=^)«  4a2  +  9fta 

g^    }a-46VCri^(;^a,46\/I^)(4fl4-^6\/:rT) 

'  4a-}6\/^      (4a-}6V^)(4a  +  J6V^) 

2a«+}Q&V^-lgq&V^+2y»_2a«+26«~15iafevCrr 

(4a)a-(J6V:ri)a  "  i6a«  +  ^ 

4 
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Exercise  92.  Page  251. 
Solve : 

1.  3ar2-2  =  x3  +  6  g           23-2-4  ^  g^-f  4^g 

2x2  =  8  '                7               6 

a:3  =  4  6(2x2 -4) +  7(^2 +  4)  =  280 

...  x=±2  10x2-20+7x2  +  28  =  280 

17x2  =  272 

2.  6x2+10  =  6x2+1  ^^1^ 


-x2  =  -9 
x2  =  9 


.••  X  =  ±  4 


•••^=±3  a  8-x2  ,  x2  +  6_ 


3 


3.        7x2-50  =  4x2  +  25 


11  6 

3x2=75    "  6(3-x2)+ll(x2+6)=198 

^^25  18-6x2+11x2+55  =  198 

...'x=±5  6-^=125 

x2  =  26 

4.  6x2-J  =  4x2  +  V  .%x  =  ±5 

2x2=JeL  +  i  =  « 
^«==H  10.        6a^V3^17-x2^^ 

.*.   X  =  ±  f  ®  ^ 

4(6 x2  +  3)  -  8(17  -  x2)  =  128 
6.  f^+i=io  20x2+12-136  +  8x2=128 

6  28x2  =  252 

x2+l  =  60  ^^9 

^'  =  49  .-.  x=±8 

/.  X  =  ±  7 

e.  3^^:8  =  4  ^^• 

10 

8x2-8  =  40 

3x2  =  48 

x2=16 

.'.  X  =  ±  4 

^-9^^+_l.  12. 

4  6 

6(x2-9)  =  4(x2  +  l) 
5x2-45  =  4x2  +  4 
x2=49 
/.  X  =  ±  7  .-.  X  =  ±  2 


3 

4x2 

1 

6x2 

9-2  = 

7 
3 

28  x^ 

28x2  = 

7 

X2  = 

i 

.'.  x  = 

±i. 

6 
3x2 

8 

6x2 

4 
16 

26-9  = 

:4x« 

4x2  = 

:16 

X2  = 

:4 

340  SCHOOL  ALGEBBA. 


13. 


1 


X— 1      x+l     4 
4(x+l)-4(»-l)  =  (x-l)(x+l) 
4ar+4-4ar  +  4  =  x3-l 

3^  =  9 

.*.  a;  =  i  8 
14.  .15_  +  _J_  =  2 

16(2  -  3  x)  +  7(8  -  a:)  =  2(8  -  a:)  (2  -  3ar) 
d0-45x  +  66-7x  =  32-62x  +  6x3 

6x8=54 

xa=9 
.'.  x=±3 

16.  8xa+llx=10x  +  8  +  xa  +  x 

2x8  =  8 
xa  =  4 

.•.  X  =  ±  2 


16.  (x  + 

x« 


.4)(x+6)  =  3(x+l)(x  +  2)-4 

+  9x  +  20  =  3x8  +  9x  +  6-4 

—  2*a  =  — ift 


-2x»  =  -18 

xa  =  9 

.-.  x=±3 


17.  3(x-.2)(x  +  3)=  (x+l)(x  +  2)  +  xa  +  6 

3xa  +  3x-18  =  x«  +  3x  +  2  +  xa  +  6 
x«  =  26 
.*.  X  =  ±  5 

18.  (2x+l)(3x-2)  +  (l-x)(3  +  4a;)  =  3x2-16 

6a:a-a:-2  +  3  +  x-.4x2  =  3x2-16 

x2=16 
.*.  X  =  ±  4 


19. 


x«4-9     2x2-6  .  3x24- 10^,^ 
17  9  6        - 

46(x3  +  9)  -  85(2x2  -  5)  +  163(3x2  +  10)  =  10710 
45x2  +  406  -  X70x2  +  425  +  459x2  +  1630  =  10710 

334x2  =  8350 


x2=26 
.'.  X  =  ±  6 
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20. 


21. 


3x2  —  5      2j:2  +  4      y2-»3_g 
7  9  2 

18(3ara-5)  +  ll(2xa  +  4)-63(xa-3)  =  630 
64x3-90  +  28x2+56-63x3+189  =  630 

19x2  =  475 
xa=25 
.*.  X  =  ±  6 

10x2  +  7      12xa+2^6xa-9 

18  11x2-8  9 

10x2  +  7      5x2-9^12x2+2 
18  9  11x2-8 

10x2+ 7 -(10x2- 18)  ^12x2 +  2 
18  11x2-8 

25^12x2  +  2 
18      11x2-8 
25(11x2- 8)  =  18(12x2  +  2) 
275x2-200=216x2  +  36 
59x2  =  236 

x2  =  4 
.-.  x=±2 


22. 


X— 1 , x+ 1 
+ 


5 
2 


X+ 1        X— 1 

2(x  - 1)2  +  2(x  +  1)2  =  5(x2  -  1) 
2x2  — 4x +  2  +  2x2  + 4x +  2  =  5x2  — 5 

x2  =  9 


23. 


ax2  +  6  =  c 
ax2  =  c  —  6 
c-b 


x2  = 


a 


'    a 


24.  ax2+6=6x2  +  a 

(a  — 6)x2=o  — 6 
x2=l 

.*.   X  =  ±  1 


.*.  X  =  ±  3 


26.      x2  +  26x  +  c  =  6(2x  +  1) 
x2+26x+c  =  26x  +  6 

x2=6-c 

.*.  X  =  ±  V6  — c 


26. 


a  ,  X      9a2  — ar2 

-  +  -= 

X     a  ax 

a2  +  x2=:9a2  — x2 

2x2  =  8a2 

x2  =  4a2 
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My                                               X  -^  a  .  X  -^  a     5 
Al,  + =  - 

x  —  a     x-^  a     2 
2(ar  +  ay  +  2(x  -  a)«  =  6(a^«  -  o^) 
2xJ»  +  4cMr  +  2oa  +  2ac«-4aa:+2aa=5ar3-6a« 

/.  a:  =  ±  3  a 

«  — 6  8x 

66ap+(a:-6)(6a:  +  26)  =  -3x(jp-6) 
66a: +  5«a-36x- 262  = -.8^:8^.353. 

Sx^=:2b^ 

4 

/.  ar  =  ±  - 
2 

29.      2[(x  +  a)(ar+6)  +  (ar-a)(a:-6)]=a24-46« 
2(x2  +  ax  +  6x+  06  +  a:2 _ ajp _  jj.  ^  aft)  _  gj2  ^  4  j2 

4xa  +  4a6  =  aa  +  46a 

4xa  =  oa-4a6  +  46« 
^_ag-4a6+46g 


x=  ± 


4 

a-26 


30.       2[(x~a)(ar  +  6)4-(ar  +  a)(x-6)]  =  9a«  +  2a6+6« 
2  (x«  —  ax  +  6a:  —  06  +  ^a  +  ax  —  6ar  —  aft)  =  9  a2  +  2  aft  +  63 

4x«-4a6  =  9a2  +  2a6  +  6a 


4x2  =  9aa  +  6a6  +  6a 
^_9ag+6a6-f  6^ 
4 
3a  H- 6 


x=± 


Exercise  93.  Page  254. 
Solve: 

1.  x2  +  2x=8  2.  x2  — 6x  =  7 

i.-3  +  2x+l  =  9  x^  — 6x+9  =  16 

x+l=±3  X— 3=±4 

/.  X  =  2,  or  —  4  .*.  X  =  7,  or  —  1 
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3.  a:2-4ar=12  9.  a:2+|a:  =  40 

x-2  =  ±4  a:+}=±V 

/.  ar=:6,  or —  2  /.  ap  =  6,  or  — V 


4.  a:«  +  4ar=5 

xa  +  4ar  +  4  =  9 
a:  +  2  =  ±3 
.••  a:  =  1,  or  *-  6 


10.        3x2 --4a:  =  4 
xa-tx=} 

x3-|x+J  =  V 

.•.  X  =r  2,  or  —  I 


6.  x2  +  6x=14  11.  6xa+x  =  l 

xa+6x+^^  =  V-  a^»  +  |x=| 

.-.  x=2,or-7  «+t^=±A 

/.  x=  J,  or~i 
6.  x2-3x  =  28 

;,2^3x+f=iF  ^2-  6x«-x  =  2 

x-i  =  ±V-  ^-J^=J 

.-.  x=7,or-4  ara-ix  +  xjT  =  T^l 

x-tV=±A 
7  2x3  +  x=16  .-.  ar=J,or-i 

ar*+ia^=¥  13.  12x2-llx  +  2  =  0 

.-.  *  =  ior-3  x-H==tA 

.-.  x=|,  or  J 
8.        5x2  +  3x=:2 

ar2  +  fx  =  f  14.     16x2-2x-l  =  0 

.-.  x=f,or-l  x-^  =  ±^ 

.-.  x=i,  or  -i 

16  Cx4l)(^  +  2)      (x-.l)(x-2)^5, 

6  2 

2(x+  l)(x  +  2)  -  5(x-  l)(x-2)  =  30 
2xa  +  dx  +  4-6x24-  16x-10  =  30 

3x2-21x  =  -36 
a:2_7ar=-12 

a:-J=±4 
,-.  x  =  4,  or  3 
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16.  ^^ 4"  6 

6x(2ar-3)-4(ar  +  4)(a:-l)  =  24 
12  ;r2-l8x-4a:3«l2a:+ 16  =  24 

8r»  — 30x  =  8 

...  x==4,  or  -t 

3a:-f  6  .  2x-6_g 

17.  a:  +  4        ar-2 

/'q^xfiVar-2^  +  (2ar-6)(a:  +  4)  =  3(a:  +  4)(ar-2) 

^      V2^-.llO;2a-  +  3.-20  =  3:r^  +  6.-24 

2a:*  — 4ar  =  6 
a^»-2x  =  3 
:E3-2a:+l  =  4 
i  a:-l  =  ±2 

;  ...  x  =  3,  or-l 


£n5  +  -£±-^=i 

18.  x-2     2x  +  l 


(.-6)(2x  +  l)  +  (x-2)(.+  5)  =  (.-2)(2.+  l) 
2x3-llx-6  +  :ra  +  3a:- 10  =  20:3-30^-2 


a:2_5x=T4 
a:2_5a:  +  ^  =  ^ 

/.  a:  =  7,  or  —2 


4j-3£_1jL?£=? 
19.  2  +  a:        1  —  ap       2 

2(4-3.)(l-x)-2(l  +  2.)(2Y)  =  ;(2Y)a-^ 

llx*  — 15a:=l4 
o:2«.|Jx  =  H 

a:-ii=±it 
...  a:  =  2,  or  -A 
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20. 


T      ^  g-f  1^13  21.        5ara-4a:=l 

6a:8  +  6(x+l)2rrl3a:(x  +  l)  5  ~"  6 

6xa  +  6a:^+12x  +  6=13x2+13x  jpS^if  r  ±-,i 


x+ j=±f  .-.  ^=1,  or-i 


X 


=  2,  or  —  3 


22.  £±2_liz^=L 

X— 1        2x       3 

6x(x  +  2)-3(4-x)(x-l)=14x(x-l) 

6x3+12x  +  3xa-16x+12=14x3-.14x 

6x2-llx=12 

xa-Vx=Jlj^ 

*^-¥^  +  «t  =  «* 

/.  X  =  3,  or  —  f 

23  x  +  3^6x  +  8  34.  2£^  +  -JL.  =  2 

x-2       x  +  4  3  2x-l 

(x  +  3)(x  +  4)=(6x  +  8)(x-2)  (2x- 1)3  +  9=  6(2x-l) 

x2+7x+12=6xa-2x-16  4x2  — 4x+ 1  +  9  =  12x-6 

4x2-9x=28  4xa-16x  =  -16 

x8  — |x  =  7  x3  — 4x  =  — 4 


3fl^iX'\-H^^  xa-4x  +  4  =  0 

x-|=±V  x-2=0 

X  =  4,  or  —  }  .*.  X  =  2 

25.  x+1  ^  x-f  2^18 


6x2 


X  +  2     X  +  1      6 
6(x  +  1)2  +  6(x  +  2)2  =  13(x  +  2)  (x  +  1) 
+  12x  +  6  +  6x2  +  24x  +  24  =  13^:2  ^  393.  ^  26 

x2  +  3x  =  4 


«*+3x+}  =  ^ 

.*.  X  =  1,  or  —  4 
20.  7x2-8x  =  -l 

x2-fx  =  -f 
X-^=±f 

/.  X  =  1,  or  I 
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Exercise  94.    Page  259. 
Solve : 

1.  8x«-2a:  =  8  7.               8««+8x=26 

92S.6x+l  =  26  266:^^4.  95^(^.9  =  841 

3x-«l  =  ±6  16x  +  3  =  db29 

8x  =  6,  or— 4  16a:=26,or— 32 

.*.  X  ==  2,  or  —  )  .'.  X  =  J^,  or  —  2 

2.  6xa-6x  =  27  a              7x«  +  6x  =  150 
26x3-30x=:136  196x3+ 140  x=:  4200 

26xa-30x  +  9=:144  196x3  +  140x4-26  =  4225 

6x  —  8  =  ±  12  14x  +  6  =  J:  65 

5x  =  15,  or  —  9  14x  =  60,  or  —  70 

3»  or  —  {  •*•  X  =  y,  or  —  6 


3.  2x2  +  3x  =  5  9.              6x«+5x=14 
16x3  +  24x  =  40  144x3+ 120x=  336 

16x3  +  24x  +  9=r49  144x3+ 120  x  + 25  =  361 

4x  +  3=±7  12x+5=±19 

4  X  =  4,  or  — 10  12  X  =  14,  or  —  24 

/.  X  =  1,  or  *  f  /.  X  =  {,  or  —  2 

4.  2x3-5x=7  10.              7x3-.2x=f 
16x3-40x  =  56  196x3- 56x  =  21 

16x3-.40x  +  25  =  81  196x3-.56x  +  4  =  25 

4x-5=±9  14x-2  =  ±5 

4x=14,  or**4  14x  =  7,  or  — 3 

/.  X  =  },  or  —  1  .'.  X  =  J,  or  —  ^ 

6.              3x3  +  7x  =  6  11.              8x3  +  7x  =  51 

36x3  +  84x  =  72  256  x3  + 224  x=  1632 

86x3  +  84x  +  49=121  256x3  +  224  x  + 49=  1681 

6x+7  =  ±ll  16x+7  =  i:41 

6x  =  4,  or-18  16x  =  34,or-48 

/.  x=},  or  — 3  .'.  x  =  J|t,  or  — 3 

6.               5x3-7x  =  24  12.            7x3-20x  =  75 

100x3— 140x  =  480  196x3 -560x  =  2100 

100x3- 140x+ 49  =  529  196  x3- 560  x+ 400  =  2500 

10x-7  =  ±23  14x-20=±50 

10x  =  30,or-16  14x=70,or-30 

.'.  x=   3,or— f  .*.  x  =  5,  or-^J^ 
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18.  llara-10jc  =  24 

121a:2_ii0a:  =  264 
121x2- 110ar  + 26  =  289 
llx-5  =  ±17 

lla:  =  22,or-12 
/.  x  =  2,or  — ^ 

14.  3x2  +  ^  =  26 

81x3+18x  =  676 
81x«+18x+ 1  =  676 
9x+l  =  ±26 

9x  =  26,or  — 27 
/.  x  =  ^,  or  — 3 

16.  xa-?;^  =  3x+l 

xa-.lif  =  l 

64x2-.240x  =  64 
64  xa-240x  + 226  =  289 
8x-15  =  ±17 

8x=32,or  — 2 
/.  x  =  4,  or  — J 


18. 


16. 


f-|  =  2(x-2) 


2      3 
3xa-14x  =  -24 

86xa-168x+196  =  -92 

6x— 14  =  ±2\/^r28 

.'.  x=i(7±V^^^) 

17.  ^  +  ^=15 

4xa  +  9x  =  90 
64x3+ 144x=  1440 
64x3+ 144x  + 81  =  1621 
8x+9  =  ±39 

8x=30,or— 48 
.».  x  =  ^,or— 6 


^-2x3  =  i. 
4  16 

4  16 

32x2-12x  =  -l 
266x3-96x  =  -8 
256x2-96x  +  9  =  l 
16x-3  =  ±l 
16x  =  4,  or2 
.-.  x  =  J,  or^ 


19. 


|xa+fx=^<i 
9x2  +  26x  =  100 
324x3 +  900x  =  3600 
324x3  4.  900x  +  626  =  4226 
18x  +  26  =  ±66 

18x  =  40,or— 90 
.-.  x  =  Y»or— 6 


20.  2x-3  =  ^ 

2x3  — 3x  =  2 
16x3-24x=16 
16x3-24x+9  =  26 
4x  — 3=±6 

4x  =  8,  or— 2 
/.  X  =  2,  or  —  J 


21. 


6      3x      3 
21x3-26=100x 
21x3-100x  =  26 
1764x3 -8400x  =  2100 
1764  x3  -  8400  X  +  10000  =  12100 
42x-100=±110 

42x  =  210.  or-lO 
/.  X  =?     6,  or  —  ^ 
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22. 
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3       2a: 

4a:a  +  9 

4a^»  — 20x 

4xa  — 20a:  +  26 

2a:-6 

2x 


.*.  a:  = 


23. 


(a:  +  2)(2ar+l)  +  (x-l)(3x  +  2)  = 
2a:2^.5;P4.2  +  3ar3  — a:  — 2  = 

5xJ»  +  4a:  = 


26x3 +  20x 

25x3  +  20x  +  4 

5x  +  2 

bx 


x  = 


24. 


3x(2x  +  5)-(x+3)(3ar-l) 
6x3+16x-3x2  — 8x+3 

3xa+7x 


25. 


3xa  + 

36xa+84x^ 

86  x2+84x  +  49  = 

6x+7  = 

6x  = 

.•.  x  = 


(2x4-6)(x-3)      x(3x  +  4)^ 
3  6 

5(2x+6)(x-3)  +  3x(3x  +  4)  = 
10xa-6x-76  +  9x2+12x  = 

19x2+ 7x  = 

1444x2 +632x  = 

1444x2 +632X  + 49  = 

38x  +  7  = 

38x  = 

x  = 
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26.  KSa^-8*-'6)-i(^-3)  =  2a:+l 

4(5a^»  -  8a:- 6)  -  3(a:2  _  3) -- 6^2a:  +  1) 
20aJ»-.32z-24-3a:^  +  9=12x+'6 

17a:«-44a:  =  21 
1156  x2  -  2092  x=  1428 
1156  ««- 2992  a:  +  1936  =  3364 
3<lx-44  =  ±58 

34a:=102,  or-14 
.'.  X  =  3,  or  —  ^ 

JJT.  -^  +  5  =  2 

x  +  3     X 

2x  +  5(x  +  3)  =  2x(x  +  3) 
2x+6x+15  =  2x2  +  6x 
2x2  — x=15 
16xa-8x=120 
16x3-8x+ 1  =  121 
4x-l  =  ±ll 

4x=12,  or  —10 
.•.  X  =  3,  or  —  f 

2a  -^ ?-=^ 

X— 1      2ie+l      3 
15(2x+  1)  -9(x-  1)  =  4(x^l)(2x+  1) 
30x+15-9x+9  =  8x2  — 4x  — 4 
8x2-26x  =  28 
256xa-800x=896 
266x2-  800x  ^  625  =  1521 
16x-25  =  ±39 

16x  =  64,  or  —14 
.*.  X  =  4,  or  —  J 

29.  -I_  +  _JL_=6 

3x-^     2x-5 

7(2x-6)+4(3x-2)  =  5(3x-2)(2x-5) 
14x-35+12x-8=:30x2-95x  +  50 
30x3-121x  =  -93 
4x302x«-4x30xl21x  =  -11160 
4x362  x2-4X80xl21x+ 1212  =  3481 

60x-121  =  ±59 

60x=180,  or62 
/.  x  =  3,  or  JJ 
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X— 1      X— 2     X— 4 
2(x-2)(x-4)  =  3(x-l)(x-4)  +  2(x-l)(x-2) 
2x2-12x+16  =  3xa-16x+12+2xa-6x  +  4 
3xa  — 9x=:0 
x(x-3)=:0 

,',  X  =  0,  or  3 

31.  £±2  +  £±3^.5 

x— 4     x-2 
(x  +  2)(x-2)+(x  +  3)(x-4)  +  6(x-4)(x-2)  =  0 
x«-r4  +  «*  — a:  — 12+5x«  — 30x  +  40  =  0 

7xa-31x=:-24 
196xa-868x  =  -672 
106x3  ^868x  + 061  =  289 
14x-31  =  ±17 

14x=r48,  orl4 
.'.  X  =  ^,  or  1 


82.  2x-3     5^-3x^j 

X— 4        x+2 
(2x-3)(x+2)  +  (5-3x)(x-4)  =  (x-4)(x+2) 
2xa  +  x  — 6  — 3xa+17x-20  =  x2-2x  — 8      . 

2x2-20x  =  -18 
x3-10x=:-9 
xa-10x+26=16 
X— 5=±4 
/.  X  =  9,  or  1 

33.  ll,3x     2(7-4x)^^ 

l-a:  l-2x 

(ll-3x)(l-2x)  +  2(7-4x)(l-x)  =  (l-x)(l-2x) 
6xa-26x+ll  +  8xa-22x+14  =  2x2-3x+l 

12x2-44x  =  -24 
36x2-132x  =  -72 
36xa-132x+121  =  49 
6x-ll  =  ±7 

6x=:18,  or4 
/.  X  =  3,  or  } 
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34  £±i  +  L=l£  =  __?_ 

x2-4     a:  +  2      6(ar-2) 
6x+6  +  6(a:-2)(l-x)  =  2(a:  +  2) 
5a:  +  5  — 6x2— 10+15ar=2a:+4 

26j:a-90jr=:-46 
262>-90x  +  8l  =  36 
5a:  — 9=±6 
5ap=  15,  or  3 
/.  X—   3,  or  f 

36.  2£0      3x-2^g 

2a:-3       ar+l 
(2a:  +  7)(x  + 1)  +  (3x-2)(2a;-3)  =  6(2t  -  3)(jr  +  1) 
2  a:^  ^  9  jP  4.  7  ^  6  a^  «  1 3  af  ^  6  =  1 0  a:^  —  5  a:  —  1 6 

2ara-x  =  28 
16ar3-.8a:=224 
16ar2-8a-+ 1  =  225 
4x-l  =  ±16 

4a:=16,  or  — 14 
/.  a:  =   4,  or  —  } 

^  2x  +  3  7  — a:    _7  — 3x 

2(2a:-l)      2(x+l)      4-3x 
2(2a:+3)(a:+l)(4-3a:)-2(7-x)(2x-l)(4-3a-) 

=  4(7-3x)(2x-l)(x+l) 
-12x»-14x«  +  22x+24-12x»+106xa-162x+56 

=  -24x»  +  44xa  +  40x-28 
48x2 -180x  =  - 108 
16x2-60x  =  -36 
64xa-240x  =  -144 
64xa-240x  +  226  =  81 
8x-15  =  ±9 

8x=24,  or6 
/,  X  =  3,  or  f 

^  a:-8     X  — 8 

2x-l      3+ Cx-2)^^ 
3  x-8 

2xj-l  _  xj+J.  __  g 
3  x-8 
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(2x-l)(x-8)-3(x+l)=15(T-8) 
2xa-17x-|.8-3a:-3=16x-120 
2ar3-36x  =  -125 
16ar3- 280a  =  -1000 
16  xS-280ar+ 1225=^226 
4a;-35=±16 

4ar=60»or20 
.'.  ar  =  -y,  or  6 

2x-l      2x+l      4x3-1 
(3x  +  2)(2x  +  l)  +  (7-x)(2x-l)  =  7x- 1  +  6(4x3-1) 
6x2+7x  +  2-2xa+15x-7  =  7x-l  +  20x3-6 

16x2-16x=l 
4xl62xa-4xl6xl6a:  =  4xl6 
4Xl6«ara-4xl6Xl6x+16«  =  289 

32x-15=±17 

32x  =  32,  or  — 2 
/.  x=l,  or-^ 

39  x-6  >  J?-8_    80      .  1 

x  +  3     x-3     x2-9     2 

2(x-6)(x-3)+2(x-8)(x  +  3)  =  160  +  xa-9 
2xa-16x+30  +  2xa-10x-48=160  +  xa-9 

3x3-26x=el69 
36x3- 312x  =  2028 
36x»-312x  + 676  =  2704 
6x-26  =  d:52 

6x=78,  or— 26 
•*.  X  =  13,  or  —  J^ 

40  2x4-1  4x+l_  45  . 
*"•  7-x  +  7  +  x~49-x2+* 
(2x+l)(7  +  x)+  (4x+l)(7- x)=  45  +  49 -x« 

2x3+15x+7-4x3+27x+7  =  45  +  49-x3 

xa-42x  =  -80 
x«-42x  +  441  =  361 
x-21  =  ±19 
,•.  x=:40,  or2 
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Solve : 
1.  a^+2ax  = 

a:  +  a  = 


Exercise  95.    Page  262. 


2. 

a:*  —  4  OX 

X3- 

-4ox  +  4o2 

X  — 2a 

.*.   X 

3. 

x«  +  86x 

a:a  + 86x4-1662 

x  +  46 

.'.   X 

4. 

x2  +  36x 

a 

.  «.     .  962 

x2  +  36x  +  ^  = 


.  36 
x  +  - 


Sa* 

4a2 

±2a 

a,  or  —  3  a 

12  a2 
16  o2 
±4a 
6a,  or  — 2< 

962 

2662 

±56 

6,  or— 96 

1062 
4962 
4 

76 


5.  x2  +  5ax 

x2+5ax+ya2 

,  6a 


X  = 


6.  3x2  +  4cx 

9x2+12cx  +  4c2 

3x  +  2c 

3x 


7. 


5ax  — 2x2 
2x2  — 6ax 
16x2-40ax  +  26a2 

4x  — 6a 
4x 

.*.  X 


*2 
.•.  x  =  26,or— 66 

14  a2 

¥«* 
^9a 

2 
2a,  or  — 7a 

=  4<^ 
=  16c2 

=  ±4c 

=  2c,  or  — 6c 

=  2a2 
=  -2a« 
=:9a2 

=  ±3a 

=  8a,  or  2a 

=  2a,  or  I 


•  •    •& 


8.    6x2  — ax  — a2  =  0 

25  a2 


36x2-6ax  +  ^ 
4 

6x-? 
2 

6x 


x  = 


9.  2a2j«  +  ax— 1 
16a2x2+8ax+l 

4ax+  1 
4ax 


.•.  x  = 


10.     12  62x2- 6  6x: 

14462x2-606x  +  iV^: 

126x-f : 

12  6x: 


/.  x  = 


4 

2 
3a,  or  —2a 

-f  or  ~" :;: 
2  3 

0 

9 

±3 

2,  or  —  4 

J-.0P-1 

2a  a 

3 

9,  or- 
3 

46' 


4 


11. 


ax 


^  +  ^^=lla(x-3a) 
3         4  ^ 

8x2+3ax=132ax-396a2 
8«2-129ox  =  -396a2 
16641  a2 


16x2 -258  ox + 


16 


=zUUa^ 


12. 


4a;_l|ia=±ya 

4x=48a,  or^/a 
.•.  x  =  12a,  or  ^a 

3x2      X  ^   3 
4       2a     2a2 


3a2x2  +  2ax  =  6 
9a2x2  +  6ax+l  =  19 

3ax+l  =  ±  V^ 
3ax  =  — l4b  V\9 
-1±a/19 


x  = 


3a 


\ 
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14. 


"T-+T 


2o 


±1 

a 

-?-,or 
2  a' 


9a2j:a  +  8aar 
9aV+8aar+ J^ 
8ax+f: 
Sax: 


_1^ 

2a 


x  = 


13 
3a 
52 

±¥ 

6,  or 


26^ 
9a 


15. 


g«  -f  ax  +  gg  ,  a^  —  x« 
8  ■*■ 


=  ax 


d  4 

4(j:a  -^  ax -{- a^) -J^  S(a^  —  a:^)  _- 
4^2  +  4aa:  +  4aa  +  3a2  -  3ara  == 


x^  — 8ajr+16o2 
x-4, 


16. 


2xa  — x  +  a 

2x3  — X 

16x2  — 8x+l 

4x-l 

4x 


.*,  X  =  a,  or 


12  ax 
12  ax 
-7a« 
9a2 
±3a 
=  7  a,  or  a 

2aS 

2a2  — a 
16aa-8a+l 
±(4a-l) 
4a,  or  2  — 4a 
l-2a 


17. 


x(a  — x)  .  X 

a  +  x        3 

3  x(a  —  x)  +  x(a  +  x) 

3ax  — 3x2+ax  +  x2 

2x2+llax 

16x3 +  88  ax  +  121  a* 

4x+lla 

4x 


•  .   X  5sr 


=  6a 


15  a(a  +  x) 
1602+ 15  ax 
-15a2 


=  a2 


18. 


x(3x  — g) 

4x4-  a 
12x(3x  — g) 
36x3  — 12  ax 


±a 

—  10a,  or  — 12a 

-.5£,or-3a 
2 

a_ 

12 

g(4x  +  a) 

4ax  +  a* 
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6a:  =  3a,  or— ^ 

a  a 

.•.  X  =  -,  or  —  — - 


2  18 


i«-.n« 


19.  :^  +  !!^lz:«-%=i 

g;a,,n«        Cm^-.na)8_(m8.f  nay 
■**      mn  4»i2n2  4m2na 

X  + =  ± 

2  mn  2  mn 

2n2    ^,      2m«      n   ^^      m 

2mn  2}nn      m  n 

20.  |±«  +  i^  =  2 

6  — a     ar  +  a 

(x  +  a)2  +  (6-a)3=2(6-a)(a:  +  a) 

a:*  +  2oar  +  a^  +  62  — 2a6  +  a2  =  26a:  —  2aar  +  2a6  — 2aa 

a:2+(4o-26)x  =  — 4a2  +  4a6-62 

«a  +  (4a-26)a:  + (2a -6)2=0 

a:  +  2a  — 6  =  0 

.*.  x=6  — 2a 

21.  fr^+-^=2 

36  — a:      a:  +  2o 
(a+26)(a:  +  2a)  +  (a  +  6)(36-ar)=2(36-ar)(ar  +  2a) 
aa;  +  26a:  +  2a2  +  4a6  +  3a6  +  362  — ax— 6a:  =  — 2a^»  +  06ap  — 4aar  +  12a6 

2x2+  (4a-66)x  =  -2a2  +  6a6-362 
16x2  +  8(4a  -  66)x  =- 16a2  +  40a6  -  2462 
16x2+8(4a-56)x+(4a-66)2  =  62 

4x  +  4a  — 66=±6 

4x  =  66  — 4a,  or  4 6  — 4a 

36-2a  ^^.      ^ 
/.  X  =  — - — »  or  6  —  a 

22.  x2+ (a  — 6)af=a6 

4x«  +  4(a-6)x+(a-6)2  =  a2  +  2a6+62 

2x  +  a  — 6=±(a  +  6) 

2x  =  26,or  — 2a 
X  =  6,  or  —  a 


•  • 
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23.  2a4-ar     a-^2x  __  8 


CO.  '       +  - — Z-Z  =  r 

2a  — X     a+2x     3 

3(2a  +  x)(a  +  2r)  +  3(a-2x)(2a-T)  =  8(2a-a:)(a  +  2j:) 
6a:a+16ax  +  6a2  +  6ar2-15ax+6a2=16a2  +  24ax-16x2 

28  05^-24  ax=4a2 


jjo  je-  —  ^^  ux  =  «  a- 

196x8  _  i68ax  +  36a«  =  64aS 
14x  — 6a  =  ±8a 

14x  =  14a,  or  ^2a 

.'.  ar  =  a,  or  —  - 


24.  2x  — 3a     3x  +  2a_10 

x  +  4o        4x  — a        7 

7(2x-3a)(4x-a)  +  7(3x  +  2a)(x  +  4a)  =  10(x  +  4a)(4x- 
66xa-98ax  +  21oa  +  21xa  +  98ax+  66a«  =  40x2  +  160  ax  « 

37x8- 150  ax  =  —  117a2 
4  X  372xa  -  4  X  37  X  160ax  +  1602aa  =  6184aa 

74x— 160a  =  i:  72a 


-a) 
40a3 


74x  =  222a,  or78a 
.'.  x=^a,  or  \\a 


26.  -^-Ix       l^Q 

4568     Qab     a^ 


a2xa-5a6x  +  662  =  o 
aV  — 6a6x  +  i«^62  ==  ji,2 

ax^f  6=±  J6 

ax  =  35,  or  26 


36        26 
/.  X  =  — ,  or  — ^ 

a  a 

26.  £ni±£^£+_5  =  2 

a  +  6-f-x"   x  +  6 

(a-6  +  x)(x  +  6)  +  (a  +  6  +  x)(a  +  6)  =  2(a  +  6  +  x)(x  +  6) 

x3  +  ax  +  a6  — 6a  +  o2  +  2a6  +  62+ax+6x  =  2xa  +  2ax  +  46x+2o6+26a 

xa  +  36x  =  a2+a6  — 262 

xa  +  36x  +  £^=a2  +  a6  +  ^ 
■     4  4 

.'.  X  =  a  —  6,  or  —  a  —  26 
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27. 


dbx  =  6x(( 
abx  =  abx 


28. 


(Sx-^a)(2x  +  a)  .a8-4^_o,a 
2  8 

3(3x-a)(2a:  +  a)  +  2(a«-4ar2)  =  12aa 
18aa  +  3ax-3a2  4.2a2-8j:2=12aa 

10x2  +  3a;r=13a2 
'  100a:2  +  30ax.+  Ja^  =  ^faa* 

10z=10a,  Qr  ^13a 
/.  x  =  a,  or  —  JJ^ 


29.  9a:2-3(o  +  2&)T+2a6  =  0 

9:r«-.3(a  +  26)xH-i(a  +  26)«  =  ^^:::if±^ 

3ar-ri(«+2i)=±K«-2A) 
3a:=:ay  or  26 


30.  (2a  +  l)j-2  +  3a2a:  +  a»  -  a«  =  0 

4(2o  +  1)%2  +  12a2(2a  +  1)*  =  4(2a  +  l)(a2-  a«) 
4(2a+l)2x2+12a2(2a  +  l)ar  +  9o*  =  9a*--8a*  +  4a8  +  4a2 

=:a*  +  4a8  +  4a2 

2(2a  +  l)x  +  8o«=  ±(aa  ^  2a) 

2(2o+l)a:  =  2a--2o2,  or  — 4a2  — 2a 

2a  +  l 
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31.  (1  -  a2)*a  -  2(1  +  a^)x  +  1  -  a*  =  0 

(1  -  a2)2a:2  _  2(1  -  a2)  (1  +  a'^)x  =  -  (1  -  a^Y 
(l-aa)2xa-.2(l-a2)(l  +  a«)x+(l  +  a»)2  =  4a2 

(l-a2)x-(l  +  a«)=±2a 

(1  — aa)a:=l±2o  +  a2 
.  ^  l±2a  +  a3 
••'=      l-a2 

=  l±£,orl^« 
1  -  a        1  +  a 

32.  (a  +  6)2«a  -  (a«  -  62)  r  =  ah 

4(a  +  6)3xa  -  4(aa  -  62)^.  =  4  ^^ 

4(a  +  6)2«a  -  4(a2  -  62)a:  +  (a  «  6)8  =  a-2  +  2  a6  +  62 

2(a  +  6)x  —  (o  —  6)  =  ±  (a  +  6) 

2(a+6)a:  =  2a,or  — 26 

fl     *>•         6 
.*.  X  = 1  or 

a  +  6  a  +  6 

33.  a2a:a  +  2  6car  +  a2  =  c2x2  +  2  a2a:  +  6* 

(aa  -  c2)a:a  +  2(6c  -  a2)x  =  6^  -  a^ 

(aa  -  c«)2a:a  +  2(a2  -  c2)  (6c  -  02)3.  =  (qS  _  c2)(62  -  a2) 
(a«-c2)ax«+2  (aa-c2)  (6c-a«)T+  (6c-a2)2  =  aifti  _  2  o26c  +  a2c2 

(jofl  —  c2)a:  +  6c  —  a2  =  ±  (a6  —  ac) 
(a2  —  c2)x  =  a2  +  a6  —  ac  —  6c  or  a2  —  a6  +  ac  —  6c 
(a2  —  c2)x :=:(a'^c)(a-^  6)  or  (a  +  c)(a  —  6) 

...  x  =  «±^,or^^ 
a  +  c        o  — c 

34.  (o  +  6)^2  -  (2  a  +  6)x  +  a  =  0 

4(a  +  6)2a:2  -  4(o  +  6)  (2  a  +  6)x  =  -  4(o  +  6)a 
4(a  +  6)2a:2-4(a  +  6)(2a  +  6)x+(2o  +  6)2=62 

2<a  +  6)a:  —  (2a  +  6)  =  ±  6 

2(a  +  6)x=  2a  +  26,  or  2a 

/.  X  =  1,  or 


35. 


a  +  6 
2x  — 86        3x  a 


X  — 26      x  +  2a     2(a  — 6) 
2(a-6)(2x-36)(x  +  2a)-6x(a-6)(x-26) 

=  a(ar  — 26)(x  +  2a) 
4(a-6)x2+(8a-66)(a-6)x-12a6(a-6)-6(a-6)x2+126(a-6)x 

=  ax2  4.  a(2a  —  26)aL— 4a^ 
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(26  -  3a)a:2  +  (6a  +  66)(a  -  6)ar  =  8o26  -  12a62 
(26-3a)2a:a+6(26-3a)(a=2-62)a.=(26-3a)(8a26-.12a62) 
(26-3a)2x2+6(26-3a)  (a2-62)  jr+9(a«-6a)a 

=  9a*-.24a«6  +  34a269-.24aM+96* 
(26-3a)x  +  3(a2-62)  =  ±(3aa-4a6+36a) 

(26-3a)x=662-4a6,  or-6a2  +  4a6 

•*.  X  = — ,  or  Is  a 

gg  3jr-^264x  +  26_a  — 6 

x  — 6  ar  +  a        a  +  6 

(a+6)(3x-26)(a:+a)-(a+6)(4*+26)(x-6)=  (a  -6)(x-6)(x  +  a) 

3(a+6)x2+(a+6)(3a-26)a:-2a6(a+6)-4(a+6)x2+26(a+6)x+262(a+6) 

=  (a  -  6)^2  +  (a  -  6)ax  -  a6(a  -  6) 
-  2axa  +  (2a«  +  5a6  -  62)a:  =  a26  +  afca  -  2  6« 
4aa«a-2a(2aa+5o6-62)x=-2a«6-2a26a  +  4a6« 

4a«xaL,2a(2aH6a6-6«)x+(^°'-^^^^^)'=^"'+^^"'^+^^'^+^+^ 

4  4 

o^^     2a«+5Q6--6«      .  2aa+3a6  +  6>    . 

Z  oX  — • =  ±  ■ 

2  2 

2axr=2a2  +  4a5,  orafr  — (^ 

a6-6a 


/.  x  =  a4-2&,  or 


2a 


Z7.  (3a2  +  6*)(a:*-*+l)=(a2  +  362)(xa  +  x+l) 

2(a«  -  62)xa  -  4(a2  +  62)x  +  2(a2  -  62)  =  0 

X*  — 2 — — —  x  =  —  1 
a2-62 

a2  -  ga-  "^  ^a2  _  ^2^       («2  _  ^)2 
a2  +  62  2a6 


a2_6a         a2-62 

a2±2a6  +  62     a  +  6^,a  — 6 

• .  X  := = •  or 

a2».^  a_5        a^^ 

38.  X*  —  (a  +  i)x  +  ac  +  6r  —  c2  =  0 

2a6  +  62-4ac  — 46c  +  4c« 


**-(a  +  6)x+("-f7=^ 


4 


a  +  6      .  «+  6  — 2c 
X— • =  ± 

2  2 

.♦.  X  =  a  +  6  —  c,  or  c 
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39.  *«-;wr  =  (/>  +  7  +  0(y  +  r) 

/.  x  =  />  +  y  +  r,  or  —  (9  +  r) 


40. 


(a«  +  afr)(jr!«-  1)  -  (a*  +  i»)r  +  (a  +  6)(a  -26)=< 
a(a  +  b)jfi  -  (a«  +  62)x  =  2  a6  +  2  fca 

/i8  J.  M 


«.  +  2!±^x  =  2i 


0  +  6     ^      4(a  +  6)a  4(o  +  6)a 

^*.^«i+i!_      .  a«-i-4aft+^ 
2(a  +  6)  2(a  +  6) 

ox=l^,  or -(a +  6) 
a4-  ^ 

26  a  +  & 

a  +  o  a 

Exercise  96.    Page  265. 
Find  all  the  roots  of 

1.  a:2_5jr^4  =  o  x(x  + 3)(x  — 2)  =  0 
(x-l)(x  — 4)  =  0  .-.  x  =  0, -3,  or2 

.".  X  =  1,  or  4  .  .     «     ^ 

2.  6xa-5x-6  =  0  (x-2)(xa  +  2x  +  4)  =  0 


(2x-3)(3x  +  2)=0 


.-.  x  =  2 


.".  ar=},or-}  or  x«4.2x  +  4  =  0 

x»+2x+l  =  — 3 

3.  2x2-x-3  =  0  x+l  =  ±V^ 

(2x-3)(x+l)=0  .',  x  =  -l±\/H3 

.•.  X  =  f ,  or  —  1  ^  .     o     ^ 

7.  x«  +  8  =  0 

4.  10x«  +  x-3  =  0  (;r  +  2)(xa-2;r  +  4)  =  0 
(5x  +  3)(2x-l)=0  •••  ar  =  -2 

/.  x=-i,orJ  or  xa-2x  +  4  =  0 

x«  — 2x+l  =  -3 

5.  x«  +  xa-.6x  =  0  X— l  =  ±\/ir3 
x(xa  +  x  — 6)=0                                 .-.  x=l±  V^ 
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8.  a:*-16  =  0  or  a:«-.4  =  0 

(a:«  +  4)(xa-4)=0  afa  =  4 

a:«  +  4  =  0  x=±2 

a:*  =  ^4  .•.  r  =  ±  2,  or  ±  2\/^ 


•  • 


X 


=r±2vCl 


9.  (x-l)(x-3)(a:a  +  5ar  +  6)=0 

(x-l)(a:-3)(x  +  2)(x  +  3)=0 
/.  x=l,3,  — 2,  or— 8 

10.  (2ar-l)(ar-2)(3a:a-6x-2)  =  0 
(2x-l)(x-2)(3a:+l)(x-2)  =  0 

/.  x=},  2,-1,  or  2 

11.  (xa+x-2)(2j:2  +  3a:«5)  =  o 

(x-l)(x+2)(2x+6)(x--l)  =  0 

.«,  x=l,  — 2,  — f,  or  1 

12.  x«  +  xa-4(x+l):=0 

xa(x+l)-4(x+l)  =  0 

(x«-4)(x>l)  =  0 
(x  +  2)(x-2)(x+l)  =  0 
/.  X  =  —  2,  2,  or  —  1 

13.  3x«  +  2x2  ~  (3x  +  2)  =  0 

xa(3x+2)-(3x  +  2)  =  0 

(x2-l)(3x  +  2)  =  0 

(x-l)(x+l)(3x+2)  =  0 

/.  X  =  1,  —  1,  or  — 


14.  x«-27-13x  +  39  =  0 

x«-27-13(x-3)  =  0 

(x3  +  3x  +  9)(x-3)-13(x-3)  =  0 

(x«  +  3x-4)(x-3)  =  0 

(x-l)(x  +  4)(x-3)=r0 

.*.  X  =  1,  —  4,  or  3 

16.  x«  +  8  +  3(x«-4)  =  0 

(x«-2x  +  4)(x+.2)  +  3(x-2)(x  +  2)  =  0 

(xa-2x  +  4  +  3x-6)(r  +  2)  =  0 

(x2  +  x-2)(x  +  2)  =  0 

(x-l)(x  +  2)(x+2)  =  0 

/.  x=l, -2,  or-2 
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16.        x(a:a-.l)-6(x-l)  =  0 

x(x+l)(x-l)-6(x-l)  =  0 

(xa  +  x-6)(x-l)  =  0 

(x-2)(x  +  3)(x-l)  =  0 

orl 


/.  x  =  2,-3. 


19.  2x«  +  2xa+(x«-5x-6)=0 

2x2(x+l)  +  (x+l)(x-6)  =  0 

(2x«+x-6)(x+l)  =  0 

(2x-3)(x  +  2)(x  +  l)  =  0 


•  • 


x=i, -2,01  —  1 


17.        2x«-2xa-(xa-l)  =  0         20.  r*-4x«-a^+16x-12  =  0 


2xa(x-l)-(x+l)(x-l)  =  0 

(2x«-x-l)(x-l)  =  0 

(2x+l)(x-l)(x-l)  =  0 

/,  X  =  —  J,  1,  or  1 

18.  x«-3x-2  =  0 

(x+l)(xa-x-2)  =  0 

(x+l)(x+l)(x-2)  =  0 

.*.  x  =  — 1,  —  1,  or  2 


(x-l)(x«-3xa-4x+12)=0 

(x-l)[x2(x-3)-4(x-3)]  =  0 

(x-l)(x2-4)(x-3)  =  0 

(x-l)(x+2)(x-2)(x-.3)  =  0 

/.  x=l,  — 2,  2,  or  3 


Exercise  97.    Page  266. 


Solye: 


1.  2xa  +  3x=14 

2xa  +  3x-14  =  0 
a  =  2,  6  =  3,  c  =  -14 


. -3±  V9+112 

4 
-3±11 


3.  x3-7x=18 

x2-7x-18  =  0 
a  =  1,  6  =  —  7,  c  =  —  18 


7j:  V49+72 
..x= 

7±11 


=  2,  or-} 


=  9,  or  -  2 


2. 


3xa-5x=12 

4. 

6xa-x  =  42 

3a:2«5x-12=0 

6xa-x-42  =  0 

a=r3,6=-5,c  =  -12 

a  =  5,  6  =  -l,  c  =  -42 

5  ±  V26  +  144 
6 

.   ^     l±Vl  +  840 
••'"           10 

6  ±13 

ldb29 

6 

10 

=  3,or-| 

=  3,or-V 
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5. 

6:r2-7ar=10 

6x2-7x-10  =  0 

a  =  6,  6  =  -7,  c  =  -10 

7  ±  V49  +  *240 

••^-            12 

7  ±17 

12 

=  2,  or  -  J 

6.  3a:2  — lla:  =  — 6 

3xa-lla:  +  6  =  0 
a  =  3,  6  =  -ll,  c  =  6 


•  •  •*  ^— 


11±  V121-72 


6 


^11  ±7 

6 
=  3,  or  f 


9. 

5x2+7ar=12 

5xa+7a:_12=0 

a  =  6,6=7,c  =  -12 

-  7  ±  V49  +  240 

"''-              10 

-7  ±17 

10 

=  l,or-J^ 

10. 

llx2-9a:=-Vi 

llj:2-9a:  +  -V^=0 

a  =  ll,6  =  -9,c=AjP 

.           9±V81-Ha 

"''-            22 

_9±V 

22 

=  f,orA 

7.  5a:3«7a:  =  -2 

5a:«-7x+2  =  0 
a  =  5,  6  =  -7,  c  =  2 


,'.  x  = 


7±V49-40 


10 


_7±3 
10 
=  l,orf 


11.  7xa+5a:  =  38 

7a^+5a:-38  =  0 
a=7,  6  =  6,  c  =  -38 

_  -  6  ±  \/26  +  1064 

^  -  6  ±  33 

14 
=  2,  or-J^ 


8.  4a:a-9ar  =  28 

4:ta-9x-28  =  0 
a  =  4,6  =  -9,c=r-28 

9  ±  V81  +  448 


/.  x  = 


8 


^9±23 

8 
=  4,  or-} 


12.  5xa-7x  =  6 

6x2-7x-6  =  0 
a=5,5  =  -7,c  =  -6 

7  ±  V49  +  120 


/.  x  = 


10 


^  7  ±  13 

10 
=  2,or-f 
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Exercise  98.    Page  268. 


1.         a*-5««  +  4  =  0 

xa  =  4,orl 
.*.  X  =  ±  2»  or  ±  1 


2.     a:*-13xa  +  36  =  0 

x«  =  9,  or  4 
.•.  X  =  ±Z,OT  ±2 


3.  ar*  -  21  a:*  =  100 
ar*-21a:a+AJl=.J41 

ar2  =  26,  or -4 
.*.  x=  ±6,  or  ±2V— 1 

4.  4x»-3ar«^27 
4x«-3ar«+A  =  W 

2ar«  =  6,or-t 
a«  =  3,  or-f 

.-.  ar=  ^3,or-^| 

5.  2ar*  +  5a:a  =  21| 
4ar*+10ar2  +  i8^  =  l|i 

2x2=S,or-V- 
a:«=f,  or-J^ 

.'.  x=  ±  J,  or  ±  JV— 19 

6.  10ar*-21=ra:a 

10ar*^.r2  =  21 
100r4-10ar2  +  J  =  i-jl 

10x2-i=± 


10j«=15,  or-14 
««=ior-} 

.'.  X  =r  ±  VI,  or  ±  V— I 

7.  ^+3^i=li 

x^  +  3xt  =  { 
xJ  +  3xi+|  =  4 

x*=i,  or-} 
/.  x  =  J,  or-Aji 

a  3v^-2>/i=-.20 

2x*-3x*  =  20 
4x^-6x*+f  =  i}A 

2xi-}=±Ji4 

2xi  =  8,or  — 6 

x*  =  4,  or  — f 
.-.  X  =  256,  or  i^ 

9.        6x2»  +  3x*  =  6f 
100x*»  +  00x«  =  135 
lOO  x2«  + 60  x»»-f  9=144 
10x*  +  3=±12 

10x*  =  9,  or-16 
*»=T%,or-i 

/.  x=v^,or\/^ 

10.   (8x  +  3)2+(8x  +  3)  =  30 
(8x  +  3)2+(8x  +  3)  +  J  =  iJi 

(8x  +  3)  +  J=±-V 
8x  +  3  =  6,  or— 6 

8x  =  2,  or-9 

.-.  x=J,or-f 
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11.  2(a:a-x+l)--Vx3--x+l=rl 

2 V«^--_x_-M  =  2,  or  —  1 
Vor^  —  j:+1  =  1,  or  —  J 
a:*  —  ar+l  =  l,  orj 
if  x2-ar+l=l 

x(x  —  1)  =  0 

/.  X  =  0,  or  1 
if  a:3  — a:+l  =  J 

a?a-x  +  J  =  -J 


12.         a«-9ar«  +  8  =  0 

a:«=8,  orl 
,••  ar  =  2,  or  1 


13. 


a:*  +  ar"^  =  A 


Multiply  through  by  x*. 


i 


14.  x+l  +  VJ+T=6 

Vx+1+J=±} 

Vx  +  1  =  2,  or  -  3 
X  +  1  =  4,  or  9 
.'.  X  =  3,  or  8 

15.  x*-13x«  =  -36 

x2  =  9,  or4 
.'.  X  =  ±  3,  or  db  2 


16. 


if 


x--yx*  =  -l 

.«.  X  =  |,  or  f 

2xg+4x+9  +  3V2xg4-4x+9  =  40 
(2xg  +  4x  +  9)  +  3  V2^g  4.4r  +  9  +  ;  =  i}A 

V2xa  +  4x+"9  4-f  =  ±  V 
V2x3  +  4x  +  9  =  6,or-8 
2x2  + 4x  + 9  =  25,  or  64 
2x2  +  4x  +  9  =  26 
2x2  +  4x=16 
x2  +  2x  =  8 
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X+l  =  i:3 

/.  X  =  2,  or  —  4 
if  2x>  +  4x+9  =  64 

223  +  4x=55 
4*«+8x  +  4=114 

2x  +  2=±  V114 
/.  x  =  -l±iVIl4 

8r2-7x  +  6  ^        ^ 

12ar«^llxa+10x-78=(tx-J)(8xa-7x+6) 
24x«-22xa+20x-166=(3x-l)(8x3-7x  +  6) 
24x«-22x2  +  20x-156  =  24x«-29xa  +  26x-6 
7xa-6x-160  =  0 
49xa-36x+«^  =  ^^4 
7x-J=±^ 

7x=36,  or— 30 
/,  X  =  5,  or  —  ^ 


Exercise  99.    Page  270. 
Solre : 

1.  V9x  +  40H-2Vx+7=  Vx 

9x+40-f  4V9X  +  40  Vx+7  +  4x  +  28  =  x 

A  -^/Q  »  _l-  AH  >/-^_l_  7  —  —  19  V. 


4V9x  +  40\/^+7  =  -12x->68 
V9X  +  40  Vx+l  =  -3x-17 
(9  X  +  40)  (x  +  7)  =  9  xa  +  102  X  +  289 
9x8  +  103x  +  280  =  9x3  +  102x  +  289 
•   «  —  o 


2.  Va+  x+  Va  — x=  Vi 

a  +  X  +  2 Va  +  X  Va  —  x  +  a  —  x=6 

2  v'a  +  x  Vo  — x=6--2a 

4  (a2-x8)  =  62 -.4a6  +  4a2 
4x2=406-62 

"^^       4^ 

.•.  X  =  ±  J  V4a6  — 6* 
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3a:—  V4  a:  —  x* 


3ar+  V4ar  — j''  =  6x^2V4x  — a^ 
3V4x~x'^  =  3j? 
V4  X  —  j:'*  =  ar 
4  X  —  x^  =  X* 
2x2-4x  =  0 
x2  — 2x  =  0 
x(x  —  2)  =  0. 

/.  X  =  0,  or  2 


4.  V^^-Vx-14  =  V4X-156 

iP  _  3  -  2  Vx^  Vx -1^+ X--14  =  4  X  -  1 66 

-2\/r^r3Vx-14  =  2x-138 
— Vx^^Vx— 14  =  x  — 69 

(x  -  3)  (x  -  14)  =  x2  -  138x  +  4761 
x2  _  17x  +  42  =  xa  -  138x  +  4761 
121  x  =  4719 
/.  X  =  39 

S«  Vx  +  4  —  Vx  =  Vx+} 

x+4  — 2\/xVx+l+_x  =  x+  } 
—  2Vx'\/x  +  4  =  — X  — } 

4x(x  +  4)  =  x«+6x+  y 
4x2+  I6x  =  x2+6x+y 

9xa  +  33x  +  i}i  =  J^|A 

3x  +  V=±V 

3x=f,or-¥ 

/.  a:=i,  or-^ 

6  3Vx-4     16  +  3\/x^Q 

2  +  Vi       40  +  Vi 
(3\/i-4)(40+  \/i)-(2+  v^)(16+_3\/i)  =  0 
116Vx-160  +  3x-.30-2lVx-3x  =  0 
96  Vx  =  190 
\/i=2 
•'.  X  =  4 
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7. 


Vl4g  +  9  +  2Vx+l-f  >/3g+l  =  0 
Vl4x  +  9  =  -  2  Vx  +  1  —  V3x-f  1 
14«  +  9  =  4«  +  4  +  4\/x+^l  V3x+l  +  3r  +  l 
7x+4  =  4Vx+l  ^30:+! 
49xa  +  56x+  16  =  48ara  +  64x+ 16 


x(*-8)  =  0 

/.  X  =  0»  or  8 


V6X4-1-2- Vx+1  =  0 

^6x4- 1  =  2+  VxTl 


6x+l  =  4  4;4\/x+l  +  x+l 
4x-4  =  4v^x+l 
x-l=  Vx+1 
xa-2x+l  =  x+l 
x2  — 3x  =  0 
x(x-3)  =  0 

/.  X  =  0,  or  3 


9.       Vx^  +  Vx  +  3 ■-  Vix+T  =  0 

y/x^+  VxT3=  V4x+1 
X  -  2  +  2  Vx^^  >/xT3  +  a: +  3  =  4 X  +  1 

2Vx--2Vx  +  3  =  2x 
Vx  — 2\/x  +  3  =  x 

,\  X  =  6 


10.    V7^ri+  V3X+10+  Vx  +  3  =  0 


V7^ri+  V3x+10  =  - Vx  +  3 


7~x  +  2\/7--xV3x+10  +  3x+10  =  x  +  3 

2\/f^  V3x  +  10  =  - X  -  14 
4(7  -  x)(3x  +  10)  =  (x  +  14)« 
-  12x2+  44x  +  280  =  x2  +  28x  +  196 
13xa-16x=84 
169x2 -208x=  1092 
169x2 -208x  + 64  =  1166 
13x-8=±34 

13x  =  42,  or— 26 
.-.  x=H»or-2 
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11.  3  Vg»  +  17  +  V^Mri  4-  2  y/bs*  +  41  =  0        

3Va:»+17+  VaH* -h  1  =  -  2\/6ar«  + 41 
K^  +  17)  +  6Vxg-fl7\/^Ti  +  ar»+l  =  4(6x«  +  41) 

6\/x«+17  Vx»jM  =  10aH»  +  10 
3V:r»+17>/i«in  =  6x«  +  6 
9a:«  +  162a:»  +  153  =  26a:«  +  60a:»  +  26 
16j«,-112a:»=128 
««-7x«  =  8 

a<-7:r»  +  y  =  V 

x»  =  8,  or-1 
.*.  X  =  2,  or  —  1 

12.  2x-V2g-l  =  x  +  2  13.       Vx+2->/x^--V^  =  0  _ 

x^2=  V2x— 1  Vx  +  2  —  V  J  —  2  =  \/2  J 

x^  — 4x  +  4  =  2x-.l  x+2— 2  Vx+2  Vr^+x— 2  =  2  x 

ira_6x=-6  -  2  Vx+2  v'x^  =  0 

a:a_6x  +  9  =  4  (x  +  2)(x-2)  =  0 

X  — 3  =  ±2  .'.  x=— 2,or2 

,'.  X  =  5,  or  1 


14. + 5 =  12 

X  +  Vx^  —  i        X  —  Vx8  —  1  

x-Vxa-l4.x+ Vxa-l  =  12(x+ Vx2~l)(x-Vxa-1) 

2x=12[xa-(x«-l)] 
2x=12 
.-.  x  =  6 

15.  \/^4-V3x+13= ^ 

V3x+13 

V^V3x  +  13  +  3x  -H3  =  91 

V3^V3x+13  =  78-3x 
3x(3x+13)=(78-3x)« 

9x8  +  39x  =  6084  -  4e8x  +  9x« 
607x=6084 
.-.  X  =  12 
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:r«-2x«  =  (ar-.2)« 
:r«-2*«  =  a«-6aa+12ar-8 
4j«-12x  =  -8 
4a:a-12«  +  9=l 
2x-3=±l 
2x  =  4,  or2 
.*.  X  =:  2,  or  1 


17. 


8x- Vxs-S 


=  x+  \^x2^^ 


ar  ^  Vx-i  -  8  

3x-  y/W^=  (x-  Vx«-8)(x+  Vi^lTS) 
8x— \^^  =  8 

Vx=»-8  =  3x-8 
xa-8  =  9xa-48x  +  64 
8xa-48x  =  -72 
xa-6x  =  -9 
xa-6x  +  9  =  0 
x-3  =  0 
/.  x=3 


18. 


2xa-|-8x-6V2xa  +  3x  +  9  =  -8 
(2x«  +  3x  +  9)-6V2x8  +  3x  +  9  +  y  =  y 

V2r'  +  3x-i-9~f  =  J:} 

V2x3  +  3x  +  9  =  6,  or  —  1 
2x2  +  3x  +  9  =  36,  orl 


if      2x2+3x+9  =  36 
2x2  +  3x  =  27 
4x3  +  6x  +  |  =  Afi 

2x+t=±¥ 
2x  =  6,or  — 9 

/.  X  =  3,  or  —  I 


if       2x3  +  3x+9=l 

2x2  +  3x  =  -8 
4x«  +  6x  +  J  =  -^ 

2x  +  f  =  ±^V— 65 

-3±y--66 


2x  = 


x  = 


-3j=V^^ 
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19. 


if 


3x2+16x-2V^T67Tl  = 
3(a;2  +  6x  +  1)  —  2  V£*jf5x-M  = 

9(ar2  4.  5x  +  1)  -  6  V jr=^ -t- 5  jr  4- 1  = 

9(j:g+6g+l) -6^3^+53^+  1  +  1  = 

3Var='  +  5a:+  1—1  = 


Va;2+6a:  +  l  =  f 


ar  = 


2 

5 

15 

16 

±4 

Syx^-^bx-^- 1  =  6,  or  - 
Va^*4-6a:+  1  =  |,  or  - 

if      Vx2  +  6x+l 

x^  +  Sx+l 

x2  +  6x 

x(x  +  5) 


3 
1 


x  = 


-1 
1 
0 
0 
0,  or 


-6 


-¥ 


20. 


g2,|a:.|.3v^ar2~3x  +  2  =  7 
2  x2  —  3  X  4- 6V2x2--3x  +  2  =  14 
2x3-3x  +  2  +  6v^l^^^3x4-2  +  9  =  25 

Vix-i  — 3x+2  +  3=±5 


V2xa-3x  +  2  =  2,or-8 
2x2  — 3x  + 2  =  4,  or  64 


if 


2x2-3x  +  2  =  4 
2x2-3x=2 
4x2-6x+J  =  y 
2x-f  =  ±} 

2  X  =  4,  or  —  1 
.•.  X  =  2,  or  —  } 


if         2x3^3x  +  2  =  64 
2x2-3x  =  62 
4x2-6x  +  f  =  AJ^ 

2x-J  =  ±  JV605 
3±  V606 


2x  = 


x  = 


21. 


2x2-Vx-^-2x-3  =  4x  +  9 
2x2-4x-Vx^-2x-3  =  9 

3 

3,  or— 2 
J,  or  - 1 
;p2_2x-3=f,  orl 


2(x2-2x-3)-Vx=^-2x-3 
4(x2-2x-3)-2Vx^^^.r-3  +  | 

2\/x=^-2x-3-i 
2Vx=^-2x-3 
Vx^-2x--3 
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if  xa-2x-8  =  f 

x«-2*  =  y 

/.  a:=},  or  — I 


if         x«-2x-3=l 

a:2-2ar  =  4 
ar3  — 2^+1  =  6 

X  — 1  =  ±  VE 


22.  8a;«^43:+ V8x8~4g-6=18 

8a;«--4x-6+ V3gg~4g~6  +  ^  =  y 

V3a-»-4«-6  =  3,  or-4 
8*a-.4x-6  =  9,orl6 


if       8x«-4x-6  =  9 
8x«-4ar=16 
0x«-12ar  +  4  =  49 
8ar-2  =  ±7 

8a:=9,or  — 6 
••.  X  =  8,  or  —  I 


if       3xa-4x-6=16 

3xa-.4x  =  22 

9x2  — 12x  +  4=70 

8x  — 2  =  ±V70 
3x  =  2±\/70 
.    ^     2±\/70 


if 


V3x^-16x+21=    4,  or -7 
3xa-16x+21  =  16,or49 

8xa-16x  +  21  =  16 
3xa-16x  =  -6 


if 


9x2-48x  + 64  =  49 
8x-8  =  ±7 
8x=15,  orl 
/,  X  =   6,  or  J 


3x3~16x  +  21  =  49 
3x3-.16x  =  28 
9x2  — 48x  +  64=148 

3x-8  =  ±\/T48 
3x  =  8±  Vl48 

3 
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Exercise  100.    Page  274. 

1.  The  sum  of  the  squares  of  two  consecutive  integers  is  761. 
Find  the  numbers. 
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Let  X  =  the  smaller  integer ; 

then  X  +  1  =  the  greater  integer. 

(a: +1)2 +  2:3=761 

a«  +  2«+l  +  xa=761 

2a:«  +  2x=760 

x3  +  ap=380 

x3+x+J=i^ 

.-.  a:  =  19,  or  —  20 
X  +  1  =  20,  or  — 19 
Therefore  the  integers  are  19  and  20. 

2.  The  sum  of  the  squares  of  two  consecutive  numbers  exceeds  the 
product  of  the  numbers  by  13.    Find  the  numbers. 

Let  X  =  the  smaller  number ; 

then  a:  +  1  =  the  greater  number* 

,3+  (ar  +  1)3  =  x(ar  +  1)  +  13 

a*  +  x3  4.  2  X  +  1  =  a:3  +  ar  +  13 
x3  +  aj  =  12 

x3  +  x+i  =  y 
x+i=±J 

/.  X  =  3,  or  —  4 
X  +  1  =  4,  or  —  3 
Therefore  the  numbers  are  3  and  4. 

3.  The  square  of  the  sum  of  two  consecutive  even  numbers  exceeds 
the  sum  of  their  squares  by  836.    Find  the  numbers. 

Let  X  =  the  smaller  number ; 

then  X  +  2  =  the  greater  number. 

(2x  +  2)3  =  x3+(x  +  2)3  +  336 
4x3+8x+4  =  x2  +  x3  +  4x  +  4  +  336 
2x3  +  4x=r336 
x3  +  2x=168 
«3  +  2x+ 1  =  169 
x+l  =  ±13 

.••  X  =  12,  or  — 14 
X  +  2  =  14,  or  — 12 
Therefore  the  numbers  are  12  and  14. 
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4.  Twice  the  product  of  two  coosecutiye  numbers  exceeds  the  sum 
of  the  numbers  by  49.    Find  the  numbers. 

Let  X  =  the  smaller  number ; 

then  X  +  1  =  the  greater  number. 

2{a:+l)x  =  2x+l  +  49 
2xS+2x=:2x+60 
2x^  =  60 
x«  =  26 
,\  X  =  ±  6 
x+l  =  0,or— 4 
Therefore  the  numbers  are  6  and  0. 

5.  The  sum  of  the  squares  of  three  consecutive  numbers  ii  110. 
Find  the  numbers. 

Let  X  =  the  smallest  number ; 

then  X  +  1  =  the  middle  number, 

and  X  +  2  =  the  greatest  number. 

xs  +  (x+l)«  +  (x+2)2=110 
x*  +  x»  +  2  X  +  1  +  x«  +  4  X  +  4  =  1 10 

8x2  +  6x=106 
x3  +  2x=35 
xa+2x+l  =  86 
x+l=±6 

/.  X  =  6,  or  —  7 
X  +  1  =  6,  or  ^  0 
x  +  2  =  7,or  — 6 
Therefore  the  numbers  are  5,  6,  and  7. 

6.  The  difference  of  the  cubes  of  two  successive  odd  numbers  is 
602.    Find  the  numbers. 

Let  X  =  the  smaller  number ; 

then  X  +  2  =  the  greater  number. 

(x  +  2)«-x»  =  602 

x»  +  6x3  +  12x  +  8  -  x»  =  602 

6x3+12x  =  594 

xa  +  2x  =  99 

x«  +  2x+l  =  100 

X  +  1  =  ±  10 

/.  X  =  9,  or  — 11 
x+2=ll,  or— 9 
Therefore  the  numbers  are  9  and  11. 


/ 
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7.  The  length  of  a  rectangular  field  exceeds  its  breadth  by  2  rods. 
If  the  length  aiid  breadth  of  the  field  were  each  increased  by  4  rods, 
the  area  would  be  80  square  rods.    Find  the  dimensions  of  the  field. 

Let  X  =  the  breadth  of  the  field  in  rods ; 

then  X  +  2  =  the  length  of  the  field  in  rods, 

a:  +  4  =  the  increased  breadth  of  the  field  in  rods, 
X  +  6  =  tlie  increased  length  of  the  field  in  rods. 
(ar  +  4)(x  +  6)  =  80 
a^4-10x+24=80 
x3+l0x  +  25  =  81 
x+6=±9 
••.  X  =  4,  or  —  14 
X  +  2  =  6,  or  —  12 
Therefore  the  field  is  4  rods  wide  and  6  rods  long. 

8.  The  area  of  a  square  may  be  doubled  by  increasing  its  length  by 
10  feet  and  its  breadth  by  3  feet.    Determine  its  side. 

Let  X  =  the  length  of  a  side  of  the  square  in  feet ; 

then  x^  =  tlie  area  of  the  square  in  square  feet, 

ar  +  10  —  the  increased  length  of  the  square  in  feet, 
X  4-  3  =  the  increased  breadth  of  the  square  in  feet, 
(x  +  10)  (x  4-  3)  =  the  area  of  the  increased  square  in  square  feet. 
(x+10)(x  +  3)  =  2x2 
x2+13x+30=2xa 
xa-13r  =  30 

x--V-=±¥ 

.-.  X  =  16,  or  —  2 
Therefore  the  side  of  the  square  is  16  feet  long. 

9.  A  grass  plot  12  yards  long  and  9  yards  wide  has  a  path  around  it. 
The  area  of  the  path  is  |  of  the  area  of  the  plot.  Find  the  width  of 
the  path. 

Let  X  =  the  width  of  the  path  in  yards ; 

then  2x  +  12  =  the  length  in  yards  of  the  plot-  including  the 

path. 
2  X  +  0  =  the  breadth  in  yards  of  the  plot  including  the 
path. 
(2x  +  0)(2x  +  12)  =  the  area  in  square  yards  of  the  plot  and  path. 
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(2x  +  0>(2x  +  12)  — 108  =  the  area  in  square  Tsrds  of  the  patii. 

(2x  +  9)(2ar+12)-108=f  X108 

4xS  f  42x+ 106- 106  =  72 

4xa+42x=72 
4a«  +  42x  +  Aji  =  i}i 

2x  +  V=±V 

2z  =  3,  or— 24 

.-.  x={,or-12  j 

Therefore  the  path  U  1}  yards  wide. 

10.  The  perimeter  of  a  rectangular  field  is  60  rods.  Its  area  is 
200  square  rods.    Find  its  dimensions. 

Let  X  =  the  length  of  the  field  in  rods ; 

then  30  —  X  =r  the  hreadth  of  the  field  in  rods. 

x(30  -  ar)  =  200 
30x-x2  =  200 
x3-30x  +  225  =  26 
X—  15=  ±6 

/.  X  =  20,  or  10 
30-x=10,  or20 
Therefore  the  field  is  20  rods  long  and  10  rods  wide. 

11.  The  length  of  a  rectangular  plot  is  10  rods  more  than  twice  its 
width,  and  the  length  of  a  diagonal  of  the  plot  is  26 'rods.  What  are 
the  dimensions  of  the  field? 

Let  X  =  the  width  of  the  plot  in  rods ; 

then  2  X  +  10  =  the  length  of  the  plot  in  rods, 

V(2x  +  10)'»  +  x2=  the  length  of  the  diagonal  of  the  plot  in 

rods. 

V(2x+10)a  +  x3  =  26 
(2x  +  10)2 +  x2  =  625 
4x«  +  40x+100+xa  =  625 
6x2  +  40x=526 
x2  +  8x  =  106 
x3  +  8x+16=121 
x  +  4=±ll 
/.  X  =  7,  or  — 16 
2x+10  =  24,  or -20 
Therefore  the  plot  is  24  rods  long  and  7  rods  wide. 
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12.  The  denominator  of  a  certain  fraction  exceeds  the  numerator 
by  3.  If  both  numerator  and  denominator  be  increased  by  4,  the 
fraction  will  be  increased  by  |.    Determine  the  fraction. 

Let  X  =  the  numerator  of  the  fraction ; 

then  x  +  B  =  the  denominator  of  the  fraction. 

=  the  fraction. 

=  the  second  fraction. 


ar+S 

ar  +  4 
x+7 


ar-f  4_     X      ■  1 
ar+7~ar+3      8 
8(ar  +  4)(x  +  3)  =  8x(«  +  7)  +  (x  +  3)(ap  +  7) 
8x8  +  56x  +  96  =  8x3  +  56ar  +  x3  +  lOx  +  21 
x«+10x=76 
x«+10x  +  25=100 
X  +  6  =  ±  10 
/.  X  =  5,  or  — 16 
x+3  =  8,  or  — 12 
Therefore  the  fraction  is  f . 

13.  The  numerator  of  a  fraction  exceeds  twice  the  denominator  by 
1.  If  the  numerator  be  decreased  by  3,  and  the  denominator  increased 
by  3,  the  resulting  fraction  will  be  the  reciprocal  of  the  given  fraction. 
Find  the  fraction. 

Let  X  =  the  denominator  of  the  fraction ; 

then  2x  +  1  =  the  numerator  of  the  fraction. 


2x±l^ 

=  the  second  fraction. 


=  the  fraction. 

X 

2x-2 


x  +  3 
2x-2 


x  +  3       2  X  + 1 
(2  X  -  2)  (2  X  +  1)  =  x(x  +  3) 
4x2-2x  — 2  =  xa+3x 
3xa-5x  =  2 
9x»-.16x  +  Jyi  =  i^ 
8x-f=±i 

3x  =  6,  or  — 1 
.'.  X  =  2,  or  —  f 
2x  +  l  =  6,  orf 
Therefore  the  fraction  is  {. 
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14.  A  farmer  told  a  number  of  sheep  for  f  120.  If  he  had  sold  6 
less  for  the  same  money,  he  would  have  received  f  2  more  per  sheep. 
How  much  did  he  receive  per  sheep  1 

State  the  problem  to  which  the  negative  solution  applies. 

Let  X  =  the  number  of  dollars  received  for  each 

sheep ; 

120 
then  —  =  the  number  of  sheep. 

X 

120 

5  =  the  number  of  sheep  less  6. 

X 

—  =  the  number  of  dollars  he  would   have 


120 

6        received  for  each  sheep  had  he  sold 

X 

6  less  for  the  same  money. 


120-6 

X 

120  X 


=  x  +  2 
120-5ar 

120x=(x  +  2)(120-6r) 

120x  =  -6x2+110ar  +  240 

6a!«+10x  =  240 

x«  +  2x  =  48 

x«  +  2x+l  =  49 

x+l=±7 

/,  X  =  6,  or  —  8 

Therefore  he  received  f  6  for  each  sheep. 

Had  the  problem  read :  "  If  he  had  sold  6  more  for  the  same  money 

he  would  have  received  $  2  less  per  sheep/'  the  solutions  would  have 

been  —  6  and  8,  the  negatives  of  the  present  solutions. 

16.  A  merchant  sold  a  certain  number  of  yards  of  silk  for  f  40.50. 
If  he  had  sold  9  yards  more  for  the  same  money,  he  would  have 
received  75  cents  less  per  yard.    How  many  yards  did  he  sell  ? 

Let  X  =  the  number  of  yards  he  sold ; 

4050 
then  =  the  number  of  cents  received  per  yard. 

X 

=  the  number  of  cents  he  would  have  re- 

X  4-  9 
^  ceived  per  yard  if  he  had  sold  9  yards 

more  at  the  same  {nice. 
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4060      4050  ^  .. 
= \-  to 

X        a:  +  9 
4060(x  +  9)  =  4060  jr  +  76ar(x  +  9) 
4060x9=76(a^  +  9ar) 
x3  +  9a:=64x9 

/.  X  =  18,  or  —  27 
Therefore  he  sold  18  yards. 

16.  A  man  bought  a  number  of  geese  for  f 27.  He  sold  all  but  2 
for  $25,  thus  gaining  25  cents  on  each  goose  sold.  How  many  geese 
did  he  buy  1 

Let  X  =  the  number  of  geese  bought ; 

2700 
then  =  the  number  of  cents  paid  for  each  goose. 

X 

2600 

=  the  number  of  cents  receired  for  each 

^  ~  goose  sold. 

2500      2700  ^  gg 

X  — 2        X 

2500  X  -  2700(x  -  2)  =  25  x(x  -  2) 

2600  a:  -  2700x  +  5400  =  26x2  -  50  ar 

25x3+ 160x=  5400 

x2  +  6x=2l6 

x«  +  6x+9  =  225 

x+3=±15 

/.  X  =  12,  or  — 18 

Therefore  he  bought  12  geese. 

17.  A  man  agrees  to  do  a  piece  of  work  for  f48.  It  takes  him  four 
days  longer  than  he  expected,  and  he  finds  that  he  has  earned  f  1  less 
per  day  than  he  expected.  In  how  many  days  did  he  expect  to  do  the 
work? 

Let  X  =  the  number  of  days  in  which  he  expected 

to  do  the  work ; 

48 
then  —  =  the  number  of  dollars  he  expected  to 

'  receive  per  day. 

=  the  number  of  dollars  he  actually  receives 


X  4-  4 

^  per  day. 
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48       48 


=  1 

X      x-\-  4  i 


48(x  +  4)  -  48x  =-  a:(x  +  4) 
48f  +  192  —  48x  =  0^  +  4x 
x3  +  4x=192 
x3  +  4x4-4=196 
X  +  2  =  ±  14 
.-.  X  =  12,  or  — 16 
Therefore  he  expected  to  do  the  work  in  12  days. 

18.  Find  the  price  of  eggs  per  dozen  when  10  more  in  one  dollar's 
worth  lowers  the  price  4  cents  a  dozen. 

Let  X  =  the  price  per  dozen  in  cents ; 

then  12  [  —  ]  =  the  number  of  eggs  in  one  dollar's  worth. 

100 

=  the  cost  of  one  egg  if  there  were  10  more 

in  a  dollar's  worth. 

=  the  cost  per  dozen  if  there  were  10  more 
in  a  dollar's  wortli. 

x-..:r^    =4 


=  4 

120  4- « 

x(120  +  r)  -  120x  =  4(120  +  x) 
120x  + a^- 120x=:  480  +  4x 
x»-4x  =  480 
x3-4x  +  4  =  484 
X  — 2  =  ±22 
.-.  X  =  24,  or  —  20 
Therefore  the  price  is  24  cents  per  dozen. 

19.  A  man  sold  a  horse  for  $171,  and  gained  as  many  per  cent  on 
the  sale  as  the  horse  cost  dollars.    How  much  did  the  horse  cost  ? 

Let  X  =  the  cost  of  the  horse  in  dollars ; 

then  ^(  1  +  -—  ]  =  the  price  in  dollars  for  which  the  horse 

^        ^^^  was  sold. 


I 


1200  ^  JO 

X 

1200 

1200  ^  JO 

X 

1200 

1200  ^  JO 

X 

120  X 
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V     100/ 

=  171 

171 

100 

x»+100x  = 

: 17100 

x3  +  100x  +  ^500  = 

:  19600 

x  +  60  = 

:i:140 

/.  x  = 

:  90,  or  — 

Therefore  the  horse  cost  f  00. 

20.  A  drover  bought  a  certain  number  of  sheep  for  f  160.  He  kept 
4,  and  sold  the  remainder  for  $10.60  per  head,  and  made  on  his 
inyestment  }  as  many  per  cent  as  he  paid  dollars  for  each  sheep  bought. 
How  manj  sheep  did  he  buy  ? 

Let  X  =  the  number  of  sheep  he  bought ; 

160 
then  —  =  the  number  of  dollars  paid  for  each  sheep. 

X  / 

10{(x  ^  4)  =  the  number  of  dollars  received  for  the 

sheep  sold. 

Syieo 

4     ~ 
^^      X 160  =  the  number  of  dollars  profit. 

.-.  lOKx  -  4)  =  160  +  '   X  160 


V(x-4)  =  1604- 


100 
192 


X 

53x(x->4)r=800x  +  960 
63x2-2l2x  =  800x+960 
63x8 -1012x  =  960 
632  :c3  «  58  X  1012  X  +  6062  =  306916 

63x-606  =  i:664 

63x=1060,  or— 48 
.-.  X  =  20,  or  —  If 
Therefore  he  bought  20  sheep. 

21.  Two  pipes  running  together  can  fill  a  cistern  in  6}  hours.  The 
larger  pipe  will  fill  the  cistern  in  4  hours  less  time  than  the  smaller. 
How  long  will  it  take  each  pipe  running  alone  to  fill  the  cistern  ? 

Let  X  =  the  number  of  hours  in  which  the  smaller 

pipe  can  fill  the  cistern ; 
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then  X  »  4  =  the  number  of  hours  in  which  the  larger 

pipe  can  fill  the  cistern. 

-  A 7  =  the  part  that  both  pipes  together  can  fill 

in  one  hour. 

.,  1  I      1     -  6 

'  X     X  — 4     36 
86(*-4)  +  36ar=  6x(a:-4) 
86x-.140  +  36x  =  6x2-24x 
6x2-94x  =  -140 

9xa-14lx  =  -210 

9:r«.141x  +  il?  =  l§52 
4  4 

8x-V  =  ±V 
3x  =  42,  or5 

.••  X  =  14,  or  I 

X  -  4  =  10,  or  —  J 

Therefore  the  smaller  pipe  can  fill  the  cistern  in  14  hours,  and  the 

larger  in  10  hours. 

22.  A  and  B  can  do  a  piece  of  work  together  in  18  days,  and  it 
takes  B  15  days  longer  to  do  it  alone  than  it  does  A.  In  how  many 
days  can  each  do  it  alone  ? 

Let  X  =  the  number  of  days  in  which  A  can  do  the 

work  alone ; 
then  X  +  15  =  the  number  of  days  in  which  B  can  do  the 

work  alone. 

-  H —  =  the  part  of  the  work  A  and  B  can  do  to- 

X     X  4- 15  A.U     '  J 

^  gether  m  one  day. 

But  ^  =  this  part. 

X     X  + 16      18 
18(x  +  16)  +  18x  =  x(x  +  16) 
18x  +  270  +  18x  =  x2  4-  16x 
x2-21x  =  270 

x-Y=±Af 

.*.  X  =  30,  or  —  9 
X  +  16  =  45,  or  6 
Therefore  A  can  do  the  work  in  30  days,  and  B  in  46  days. 
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23.  A  boat's  crew  row  4  miles  down  a  riyer  and  back  again  in  1 
hour  and  30  minutes.  Their  rate  in  still  water  is  2  miles  an  hour 
faster  than  twice  the  rate  of  the  current  Find  the  rate  of  the  crew 
and  the  rate  of  the  current. 

Let  X  =  the  rate  of  the  current  in  miles  per  hour ; 

then  2  a;  +  2  =  the  rate  of  the  crew  in  still  water. 

3  X  +  2  =:  their  rate  down  stream. 

X  +  2  =  their  rate  up  stream. 

4 
=  the  number  of  hours  it  takes  them  to  row 

^  "*"  4  miles  down  stream. 

4 
=  the  number  of  hours  it  takes  them  to 

^  row  back. 

4.43 


3a:+2      x  +  2      2 
8(t  +  2)  +  8(3x  +  2)  =  3(a:  +  2)  (3ar  +  2) 
8a:  +  16  +  24ar  +  16  =  9a:3  +  24x  +  12 
9x3  — 8x  =  20 
9x«-8x  +  J^  =  J^ 

3x-|=±Y 

3x  =  6,  or— J^ 

.-.  X  =  2,  or  —  y^ 

2x  +  2  =  6 

Therefore  the  rate  of  the  current  is  2  miles  per  hour,  and  the  rate  of 

the  crew  in  still  water  is  6  miles  per  hour. 

24.  A  number  is  formed  by  two  digits.  Tlie  units'  digit  is  2  more 
than  the  square  of  half  the  tens'  digit,  and  if  18  be  added  to  the  num- 
ber, the  order  of  the  digits  will  be  reversed.    Find  the  number. 

Let  X  =  the  tens'  digit ; 

then  — h  2  =  the  units'  digit. 

lOx  +  ^  +  2  =  the  number. 
4 


10[—  +  2  J  +  X  =  the  number  reversed. 

10x+^  +  2  +  18  =  lo/j  +  2Wx 
9(|)-9x  =  0 


384  SCHOOL  AIiGSBSA. 

a:(x-.4)  =  0 

/.  X  =  0,  or  4 

—  +  2  =  2,  or  6 
4 

Therefore  the  number  is  46. 

26.  A  circalar  grass  plot  is  surroanded  by  a  uniform  width  of  8  feet. 
The  area  of  the  path  is  {  the  area  of  the  plot.  Find  the  radius  of  the 
plot. 

Let  X  =  the  radius  of  the  plot  in  feet ; 

then  a:  +  8  =  the  radius  of  the  plot  and  path  together. 

irx^  =  the  area  of  the  plot  in  square  feet. 
ir(x  +  3)^  =  the  area  of  the  plot  and  path  in  square  feet 
ir(x  +  3)3  —  irx^  =  the  area  of  the  patli  in  square  feet. 
w(x  +  3)«-irx2=  Jwx" 

(x+3)«-xa=Jxa 
x«  +  6x  +  9  — xa=Jx3 
Jxa-6x  =  9 
7xa-64x=81 
40x3-378x  + 729=  1206 
7x-27  =  ±36 

7x  =  63,or  — 9 
/.  X  =   9,  or  —  f 
Therefore  the  radius  of  the  plot  is  9  feet. 

26.  If  a  earriage  wheel  11  feet  round  took  ^  of  a  second  less  to 
reyolye,  the  rate  of  the  carriage  would  be  five  miles  jnmre  per  hour. 
At  what  rate  is  the  carriage  trayelling  1 

Let  x=the  number  of  feet  the  carriage  travels 

per  second ; 

then  —  =the  number  of  seconds  it  takes  the  wheel 

'         to  reyolye  once. 

_  —  -  =  the  number  of  seconds  .it  would  takje  the 
X       4 

wheel  to  reyolye  in  the  supposed  case. 

j^ — ^  =  the  number  of  feet  the  carriage  would 

7        move  in  one  second. 

X      4 
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j= — =- — X  =  the  number  of  feet  gained  per  second. 

Also,     5  miles  per  hour  =  5'x  5280  feet  per  3600  seconds 

=  y  feet  per  second. 
U 


••ll  1  '■ 

' 

X      4 

44'           X: 

44-ar 

=v 

182x-.182x  +  3a3: 

=  22(44. 

-*) 

3a;«: 

=  968-! 

22x 

3a!«  +  22x: 

=  068 

9x«  +  66x+121: 

=  3026 

3x+ll: 

=  ±65 

Zx 

=  44,  or 

-66 

■    .\  X- 

=  V,or 

-22 

Therefore  the  carriage  is 

traTeHing  V 

feet 

per 

second,  or 

10  miles 

per  hour. 

Exeioise  101.    Page  282. 


(x  +  y=  7  (1) 


^'  "       *y  =  10  (2) 

Square  (1),  a^+  2  ary  +  y*  =  49 
4X(2)is  4ary         =40 

Subtract,  x«-2ary  +  y«=   9 

Extract  root,  x  —  y  =  ±  8 

(l)is  x-\'y=     7 


Add,  2x       =5  10,  or  4 

.•.  X  =  6,  or  2 
y  =  2,  or  6. 


f»  +  y  =  12  (1) 


^*  ■       *y  =  27  (2) 

Square  (1),  *«  +  2xy +  y«=  144 
4x(2)is  4xy         =108 

Subtract,  x«-2xy  +  y«=   36 


3S6  SCHOOL  ALGEBRA. 

Extract  root,  x  —  y  =  ±6 

(1)  ia  x  +  y=  12 

Add,  2x        =   18,  or6- 

/.  X  =  9,  or  3 
y  =  3,  or  9 

3.  /*-y=    «  O) 

I      xy  =  -8  (2) 

Square  (1),  a^^2ry  +  y^=     86 

4 X (2)  i»  4gy  =-32 

Add,  x»  +  2ary  +  ya=       4 

Extract  root,  x  +  y  =  ±2 

(1)  is  x-y=     6 

Add,  2x        =     8,  or4 

.'.  X  =  4,  or  2 
y  =  -  2,  or  -  4 

4.  fx-y=10  (1) 

I      xy  =  11  (2) 

Square  (1),  x^ * 2xy  +  y^  =  100 

4  X  (2)  is  4xy  =   44 

Add,  x«  +  2xy  +  y«  =  144 

Extract  root,  x  +  y  =  ±  12 

(1)  is  ar  — y=     10 


Add, 

2x 

22,  or  — 2 

/.  x  = 

:  11,  or  - 1 

y  = 

:  1,  or  - 11 

6. 

/  ^+y  = 

12 
80 

Square  (1), 

««4 

.2xy  +  y^  = 

144 

(2)  is 

jfi 

+  .y^  = 

80 

Subtract, 

2xy 

64 

Subtract  (3)  from  (2), 
Extract  root, 

X3- 

.2xy  +  y2  = 
x-y  = 

16 
±4 

(l)is 

ar  +  y  = 

12 

Add, 

2x 

16,  or  8 

/.  x  = 

8,  or  4 

y  = 

4,  or  8 

0) 

(2) 


(3) 
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6. 

f    a:  +  y=    3 

ljc2  +  y2-29 

(1) 
(2) 

Square  (1), 
(2)  is 

x^             +y^=     29 

Subtract, 

2xy         =-20 

(3) 

Subtract  (3)  J 

!rom 

(2),  xa«2ary  +  y2  =  49 

Extract  root, 

a:-y  =  ±7 

(l)i8 

ar  +  y=     3 

Add, 

2x        =  10,  or— 4 

/.  X  =  6,  or  —  2 

y  =  — 2,  or6 

7. 

\ar2  +  y2=45 

(1) 
(2) 

Square  (1), 
(2)  is 

a:«-2ary  +  y2  =  81 

Subtract, 

-2ary          =36 

(8) 

Subtract  (3) 

from 

(2),  x^  +  2xy^y^=Q 

Extract  root, 

*+y=±3 

(l)iB 

ar-y=     9 

2x        =  12,  or  6 

.'.  X  =  6,  or  3 

y  =  -3,or-6 

8. 

fx  +  2y=   7 
\x3  +  y^=10 

0) 

(2) 

From  (1), 
Substitute  in 

(2). 

a:=7-2y 
(7-2y)2  +  y2=10 
49-28y  +  5y2=10 
5y2  — 28y  +  39  =  0 
(6y-13)(y-.3)  =  0 

.-.  y  =  3,orV^ 
ar=l,or| 

9. 

f3x-y  =  12 
Ix3_y2=:i6 

(1) 
(2) 

From  (1), 
Substitute  in 

(2), 

y  =  32:-12 
ai«-(3a:-12)2=16 
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j«.0x3+ 72x^144  =  16 
8a:«-72x+ 160  =  0 
x3-9a:  +  20  =  0 
(jr-4)(x-6)  =  0 

/.  or  =  4y  or  5 
y  =  0,  or  3 


10  /        y  =  8*+i  O) 

i««  +  xy  =  33  (2) 

Subititiite  the  Tpliie  of  y  from  (1)  in  (2), 

a«  +  x(3x+l)=33 
4x>  +  a;~33r=0 
(x+8)(4x-ll)  =  0 

/.  *  =  —  3,  or  ^ 

y  =  -8,orV 

11  /    6ar-4y  =  10  (1) 

i3:r«-4y2=   8  (2) 

Froiii(l),  y  =  J(a?-2) 

SalMtitatein  (2),  3j:>-4  [f{(«*2)3]  =  8 

3jta-y(aa-4a:  +  4)  =  8 

-  13x3 +  100ar- 132  =  0 

13x3 -100x+ 132  =  0 

(13x-22)(x-6)  =  0 

/.  x=6,  or}} 

y  =  }(x-2)  =  5,or-A 


12. 

rx  +  7y  =  23 
i         xy=   6 

(1) 

(2) 

From  (1), 

x  =  23  — 7y 

Substitute  io 

(2), 

(23-7y)y  =  6 

23y-7y«  =  6 

7y«-23y  +  6  =  0 

(7y-2)(y-3)  =  0 

.-.  y  =  3,  or  } 

x  =  ?  =  2,or21 

y 

13. 

r2x-3y=     2 
ix«-2xy  =  -7 

(1) 

(2) 

From  (1), 

y=f(x-l) 
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Substitute  in  (2),         a:3-i£(ar-l)  =  -7 

3jca-4ara  +  4:r  =  -21 

ar2-4:r-21=0 
(;r  +  3)(ir-7)  =  0 

/.  ar  =  —  3,  or  7 

y  =  i(a:-l)  =  -f,or4 

14  /     2z-3y=    1  (1) 

\3*«-4ary  =  32  (2) 

From(l),  ^=^^ 

Substitute  in  (2),     3 :r« - 4g(2g-l)  ^  33 

9ara-.8ar2  +  4ar  =  96 
Ta  +  4x  — 96  =  0 
(:r-8)(x+12)  =  0 

/.  arse 8,'  or — 12 


15. 


fa:a-ary  +  y2  =  21  (1) 

I  ir  +  y=   9  (2) 

Square  (2),  a:*  +  2  ary  +  y*=  81 

(1)  is  y"-    Tiy  +  y'=21 

Subtract,  3xy  =60 

xy  =  20  (3) 

Subtract  (3)  from  (1),  ar^ -  2a:y  +  y*  =  1 


or 


Extract  root, 

ar-y=?±l 

(2)  is 

:r  +  y=    9 

Add, 

2ar        =  10,  or  8 
/,  ar  =  5,  or  4 
y  =t  4,  or  5 

16. 

far«  — 3ary  +  2y«  =  0 
\            2ar+3y  =  7 

0) 

^•^^* 

(2) 

Factor  (1), 

(a:-y)(ar-.2y)  =  0 

.-.  x  =  y,  or2y 

Substitute  in  (2), 

2y  +  3y  =  7, 
4y  +  3y  =  7 

.-.  y  =  i  or  1 
ar=J,or2 
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17. 


(1) 
(2) 


Divide  (1)  by  (2), 

ar  +  y  =    9 
(2)  is  x^y=    1 

Add,  2x        =10 

/.  x  =  6 

y  =  4 

18     /«H3y+n  =  0 

I       3ar  — y  =  3 

From  (2),  y  =  3x  — 3 

Substitute  in  (1), 

a:a  +  9ar-9+17  =  0 

a:*  +  9ar+8  =  0 

(x+l)(a:  +  8)  =  0 

/.  x  =  — 1,  or  — 8 
y  =  3ar  — 3 
=  -.6,or-27 


19. 


1+1 

r     y 


1  _  j_ 

Divide  (2)  by  (1), 
1      1 


5 
5 


(1) 
(2) 


(1)18 

Add, 


20. 

Square  (1), 
(2)  is 

Subtract, 


1  +  1  =  5 
a:     y     6 

1  +  1  =  1? 
x*     ya     36 

l  +  i-4.1  =  26 
**     ary     y2     36 

1  +1  =  1? 

xa  ya     36 


xy 


Subtract  (3)  from  (2),      A  -  A  +  1 

*     xy     y* 


J. 
x* 


Extract  root, 

(l)ifl 
Add, 


1-1 

1+1 

X     y 


12 
36 

J_ 
36 

^1 
6 

5 

6 


X      y 

1+1 

X      y 


1 
5 


2 

X 


.'.    X 


2 

X 


«  .    X 


l,or| 

2,  or  3 

3,  or  2 


6 


(1) 

(2) 


(1) 
(2) 


(3) 
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21. 

From  (2), 
Sabstitate  in  (1), 


Extract  root, 


22. 

Square  (1), 

(2)  is 

Subtract, 

Subtract  (3)  from  (2), 

Extract  root, 

(l)i8 

Add, 


23. 


From  (2), 


{ 


X     y 


=  2 


xy  = 


y  =  5 


X3- 


2  ,  X 
i"*"2 

X"2 
.*.  X 


6 

6 

X 

2 


4x 
0 
0 
2 

?  =  3 

X 


1+1=11 


i  +  i  =  61 

1  +  ^  +  1=121 
3^     xy     y^ 


3^ 


+  i^=    61 


A         =60 
xy 

i_2.+  l=l 

a:3     xy      y* 

l_U:tl 


1  +  Un 

X     y 


2 

X 


=  12,  or  10 


.-.  a?  =  i,  ori 

y  =  i,ori 

?4.?  =  4 


f2  +  2  = 
-jar     y 


xy=16 
16 


(1) 

(2) 


(1) 
(2) 


(3) 


(1) 
(2) 
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Snbstitute  in  (1),  !?  4.  ^  =  4 

X     16 


X 


2«-8:r+16  =  4 
Extract  root,  jt  *  4  =  ±  2 

.•.  X  =  6,  or  2 
y  =  f,or8 

24.  f*«  +  y«  =  86  (1) 

I    a:  +  y=    6  (2) 

Divide  (1)  by  (2),  a:«-xy  +  y«=   7  (3)  j 

Square  (2),  ««  +  2xy  +  y*  =  26 

Subtract,  Sory         =18 

'jr = e  (4) 

Subtract  (4)  from  (3),  «*«22y  +  yS=:l 

Extract  root,  x  ««  y  =  i:  1 

(2)ii  x  +  y=    6 

Add,  2x       =    6,  or  4 

/.  X  =  3,  or  2 
y  =:  2,  or  8 

26.  f^-y«  =  61  (1) 

I    x-y=    1  (2) 

Divide  (1)  by  (2),         x«+    xy  +  ya  =  61  (3) 

Square  (2),  x2-2xy  +  y2=   1 

Subtract,  3xy         =60 

xy  =  20  (4) 

Add  (4)  to  (3),  «•  +  2xy  +  y*  =  81 

Extract  root,  x  +  y  =  ±  0 

(2)ia  x^y=     1 

Add,  2x        =  10,  or -8 

.•.  X  =  6,  or  —  4 
y  =  4,  or  —  6 
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^  fx«  +  y«=e6  (1) 

I    x  +  y=  6  (2) 

Divide  (1)  by  (2),  a:«-    xy  +  y2=  13  (3) 

Square  (2),  a:aH-2jfy  4-y^«=26 

Subtract^  3xy         =12 

ajy  =  4  (4) 

Subtract  (4)  from  (3),  ai«  — 2ary  +  y«  =  0 

Extract  root,  ar  —  y  =  db  8 

(2)i«  ar  +  y=     6 


Add, 

2a;        =    8,  or  2 

.'.  ar  =  4,  or  1 
y  =  l,or4 

27. 

Divide  (1)  by  (2), 

• 

f«*y  +  xya=120 

i       *+y=     8 
a:y  =  16 

0) 
(2) 
(8) 

Square  (2), 
4  X  (3)  is 

*«  +  2ary  +  y«  =  64 
4ary          =60 

Subtract, 

*a— 2*y  +  ya=   4 

Extract  root. 

x-y=±2 

(2)U 

x  +  y=     8 

Add, 

2a:        =  10,  or  6 
.'.  ar  =  6,  or  3 
y  =  3,  or  6 

28. 

I    a:-y  =  i 

(1) 
(2) 

Divide  (1)  by  (2), 
Square  (2), 

«•+    Ty  +  y«  =  A 

(3) 

Subtract, 

8xy         =   f 

Add  (4)  to  (3), 

**  +  2ary  +  y«  =  A 

(4) 

Extract  root, 
(2)  is 

ar-y=     J 

Add, 

2x       =    l,or-i 
.*.  «=i,  or  — J 

y  =  i.or-i 
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29. 

Divide  (1)  by  (2), 

u 

x«  +  y«=126 
.xy  +  y«=   21 

x  +  y  =  6 

Square  (3), 
(2)  is 

a:«  +  2ry  +  y*=36 
jE«-    xy  +  y«  =  21 

Subtract, 

3xy          =  16 

Subtract  (4)  from  (2), 

a:y  =  5 
,  a:«-2xy  +  y«=16 

Extract  root, 

X— y=±4 

(3)ii 

x  +  y=     6 

Add, 

2x        =  10,  or  2 

.-.  X  =  6,  or  1 

y  =  1,  or  6 

30. 

Divide  (1)  by  (2), 

f         x«-y«^56 

\xa  +  xy  +  y*  =  28 

ar-y=   2 

Square  (3), 
(2)  is 

xa-2xy  +  y2=   4 
x^-¥    xy  +  y«-28 

3xy          =24 

Add  (4)  to  (2), 

xy=   8 
*«  +  2xy  +  y*=36 

Extract  root, 

(3)  is 

x-y-     2 

Add, 

2x        =     8,  or —4 

.'.  X  =     4,  or  ~  2 

y  =    2,  or  —  4 

31. 

From  (1), 

From  (2), 

Divide  (3)  by  (4), 
From  (4), 

• 
x«- 

[x^     2?_36 
y       X       3 

l     X     y      12 
x»  +  v*  _  35 
xy          3 
x  +  y_  5 
xy        12 
.xy  +  y2  =  28 

*  +  y  =  A*y 

0) 

(2) 
(3) 


(4) 


(1) 
(2) 

(3) 


W 


CI) 

(2) 

(3) 

(4) 
(«) 
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Square, 
(6)  is 

Subtract, 


a:3  +  2ary  +  y« 
ar2  —    xy-^y^ 


28 


3ary 
2ba^y^ 


=  T^A^y'-28 


—  3xy  =  28 


Extract  root, 


144 

^-'"-  (t)* 

6yy      18 
5 


12 


1024 
26 

5 


12  "" 

'.  xy  = 


10,  or  -  ^ 
o 

24,  or  -  -V^ 

10,  or  -  V^ 


Substitute  the  yalue  of  xy  in  (4),  a:  +  y 
Subtract  the  yalue  of  xy  from  (5), 

a:^-2xy  +  y2  =  4,or^2«/ 


Extract  root. 


(6)  is 


Add, 


X  —  y  =  ±  2,  or  ± 


v^68 


a:-y  =  ±2,  or±|\/217 
x  +  y=  10.  or-J/ 


(6) 


2ar        =  12,8,  or 


-14±2V217 


/.  X  =  6,  4,  or 
y  =  4,  6,  or 


-7±\/2l7 


-  7  T  V217 


32. 

« 

rx3     y?_19 
y       X       2 

1      1       1 

.    y     X      18 

(1) 
(2) 

From  (1), 

a*-y*  =  ¥^y 

(3) 

From  (2), 

a^-y  =  TV^y 

W 

Divide  (3)  by  (4), 

a*+ 

xy  +  y2=  171 

(5) 

Square  (4), 

x^-S 

J^y  +  y'    ^h^V 

Subtract, 

I 

txy          =171-^h^y^ 

^V^  +  3: 
324 

cy  + 729  =  900 
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Eztrtctroot,  ^  +  27  =  i:30 

^=   3,or-67 

xy  =  64,  or  — 1026 
Subftitute  in  (4) ,  ar  -  y  =   3,  or  -  67  (6) 

Add  the  value  of  xy  to  (6), 
Extractroot,  a«  +  2 xy  +  y^  =  226,  or  «-866 

X  +  y  =  ±  16,  or  ±  V— 866 
(6)ii  X  — y=       3,  or -67 

Add,  2x        =    .18,  - 12,  or  -67  ±  V— 866 

.   ^     o      A  ^.  —  67  ±  V— 866 
/.  X  =  »,•-  D,  or 

2  

-67  =F  V3^866 


y  =  6,-«,or 


2 


33. 


rx3  +  ary  =  24  (1) 

lxy  +  y2  =  40  (2) 


Add,  xa  +  2xy  +  ya  =  64 

Extract  root,  x  +  y  =  ±  8  (3) 

Divide  (1)  by  (3),  /.  x=±3 

Divide  (2)  by  (3),  y  =  ±  6 


34. 


rxa-xy  =  8  (1) 

lxy-y2==7  (2) 


Subtract,  x^  —  2  x^  +  y2  =  i 

Extract  root,  x  —  y  =  ±  1  (3) 

Divide  (1)  by  (3),  .-.  x  =  ±  8 

Divide  (2)  by  (3),  y  =  ±  7 


35. 


f    x2  +  2xy=    24  (I) 

l2xy  +  4ya=120  (2) 


Add,  x2  +  4xy  +  4y2=144 

Extract  root,  x  +  2  y  =  ±  12  (3) 

Divide  (1)  by  (3),  .-.  x  =  ±  2 

Divide  (2)  by  (3),  2y  =  ±10 

y  =  ±6 
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36.  Mar2+6a:y=U  (1) 

l7ary  +  9y«=60  (2) 

Add,  4a:3+12jry  +  9y2  =  64 

Extract  root,  2ar  +  3y  =  ±  8 

2 
Substitute  in  (2),  7(J:8-3y)y  ^  9^2  =  60 

-fy2±28y  =  60 
9yaTl68y  +  784  =  484 
Exti^act  root,  3  y  7  28  =  ±  22 

/.  y  =  ±2,±V 
a:  =  ±  1,  T  21 


37.  /      a:3  +  xy  +  ya  =  39  (1) 

I2a:2^3a.y^y2_e3  (2) 

Let  y  =  f7x 

From  (1),  a:3  +  rar2  +  ^x^  =  39  (3) 

From  (2),  2  ar^  +  3  t;a^»  +  »2a4i  ^  53  (4j 

Divide  (3)  by  (4),  '^W^v'^  ^  13 

21(1  +  t;  +  i;2)  =  13(2  +  8»  +  t;2) 
Reduce,  8  w^  — 18 1?  =  5 

16i;2_3ep  +  i^  =  iji 

/.  0  =  I,  or  —  } 
Substitute  these  values  in  (8) 

aJ^(l  +  4  +  \^)  =  39 

3^  =  4 

.'.  ar  =  ±  2 
y  =  ±5 
<^  *'(l-i  +  A)  =  39 

ar2  =  48 
/.  x=  ±4\/3 
y  =  =FV3 
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3g       fa:3  +  3y«=^62 


(1) 
(2) 


39. 


y  =  vx 


(3) 
(4) 


Let 
From  (1), 

From  (2), 

x8(y  +  2»«)  =  40 
Divide  (3)  by  (4), 

1  +  317^^13 
»  +  2va     10 
10+30«3=13i;  +  26v» 
4i;a-13p  =  -10 

4i^-13r  +  W  =  A 

2r  =  4,  or  f 
i;  =  2,  or  f 
Substitate  these  values  in  (3), 
jc2(l  +  12)  =  52 

/.  ar=±2 

y  =  =fc4 

or  a:«(l  +  H)  =  52 

V7 
V7 


(1) 

(2) 


(3) 
(4) 


f2ara-.y2  =  46 
t  xy  +  y2=l4 
Let  y  =  vx 

From  (1), 

jc2(2-r2)=46 
From  (2), 

ar2(i;  +  r2)  =  14 
Divide  (3)  by  (4), 

2~rg_23 
V  -{-^      7 
14-7,;2  =  23i;+23i?« 
30v2  +  23w  =  14 
900tia+6«)r+  &P  =  ^^P- 

30i^+Y=±V^ 

.-.  t;  =  -J,  orf 

Substitute  these  values  in  (3), 

^(2 -IS)  =  46 

/.  ar=db6\/2 

y  =  T7V2 

or  x3(2  -  ^S)  =  46 

/.  X  =  ±  6 
^  =  ±2 


4a 


f     x2  +  ary  +  2y2  =  44 
I2x3-.3xy+2y«=16 


Let 

From  (1), 
From  (2), 

Divide  (3)  by  (4), 


2ar5 

y  =  vx 

a48(i4.^  +  2i;2)  =  44 
x3(2-3w+2t;2)-.ie 

J_+jMi2t^^ll 
2-3w  +  2i;2      4 

4  +  4,,  +  8t;2  =  22  -  33»  +  22»« 
14w2_37i,4.i8  =  0 

(t;-2)(14v-9)=0 

/.  V  =  2,  or  j^j 
Substitute  these  values  in  (3),  x3(l  +  2  +  8)  =  44 

/.  X  =  ±  2 
y  =  ±4 


O) 

(2) 

(3) 
(4) 
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or  4^(l  +  ^+|j)  =  44 


vn 


41. 


Vll 


far2  +  3y2  =  31  (1) 

\42:y  +  y2^33  (2) 

Let  y  =  vx 

From  (1),  a:2(i  +  3 1,2)  =  31  (3) 

From  (2),  x\^v  +  v2)  =  33  (4) 

Divide  (3)  by  (4).  l±lg  =  | 

33  +  99!;2=124t;  +  31t;« 
68t;2-124t;  +  33  =  0 
(2t;-3)(34t;-ll)  =  0 

/.  V  =  f ,  or  Ji 
Substitute  these  yalues  in  (3), 

x2(l  +  V)  =  31 
/.  ar  =  ±  2 
y=±3 
OP  x2(l  +  3^^)  =  31 

.',  x=±^ 


42. 


f  3ar2  +  7ary=    82  (1) 

I  x«  +  Sxy  +  9^(2  =  279  (2) 


Add,  4  ar^  ^  12  ary  +  9ya  =  361 

Extract  root,  2x  +  3y  =  ±19 

±19-2a: 

Substitute  in  (1),  3a:2  + Z^{±19--2t)^  32 

o 

9ara±133ar-14jr2  =  246 
5ar2qFl33ar  + 246  =  0 
(6xTl23)(arT2)  =  0 

,*.  X  =  ±  2,  or  ±  ip. 
y  =  ±  6,  or  T  ^ 
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.«  fx4  +  y4  =  97  0) 

^'  I    x  +  y=   6  (2) 

Babe  (2)  to  the  fourth  power, 

X*  +  4x«y  +  ^x^y^  +  4ary«  +  y*  =  626 
(l)is  «* +y*=  07 

Subtract,  4  x«if  +  6  x»y«  +  4  xy»         =  628 

2x«y  +  3jr3ya  +  2  jcy«  =  264 
xy(2a:2  +  3xy  +  2 y2)  :=  264  (3) 

Square  (2),  *»  +  2  ar^^  +  i^*  =  26 

Heuce,  a:a  + y2  =  26-2ary 

2(x«  +  y2)  =  50-4xy 
2a^  +  3a:y  +  2y2  =  50  —  xy 
Substitute  in  (3) ,  ary  (50  -  ary )  =  264 

«3ya-60ary  +  626  =  361 
•  Extract  root,  xy  — 26  =  ±19 

xy  =  44,  or  6  (4) 

From  (2),  y  =  6  -  x 

Substitute  in  (4),  6  x  -  x*  =  44,  or  6 

xi-6x  +  ¥  =  -iJi^_orJ 
Extract  root,  x  —  }  =  ±  }  V- 161,  or  db  J 

.••  X  = ,  o,  or  z 


6  T  V- 161  o  ^,  Q 
y  = ,  2,  or  3 


far*  +  y4=17  (1) 

I    ar  +  y=    3  (2) 

Baise  (2)  to  the  fourth  power, 

X*  +  4x«y  +  6xay2  +  ^xyS  +  y4=:  81 
(1)  is  tt^ +y*=17 

Subtract,  4  x«y  +  6  x^  +  4  xy»         =64 

2x«y  +  3xV  +  2xy«  =  32 

xy(2xa  +  3xy  +  2y2)  =  32  (3) 

Square  (2),  x«  +  2  xy  +  y2  =  9 

x3  +  y2  =  9  — 2xy 
2x2+2y2=18  — 4xy 
2x«  +  3xy  +  2  y2  =  18  —  xy 
Substitute  in  (3),  ary(18  -  xy)  =  32 


X 
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18ary-ar2y2_32 

^•2^ 

8- 18x^  +  32  =  0 

(^y- 

-16)(ary-2)  =  0 

/.  xy  =  16,  or  2                       (4) 

From  (2), 

y  =  3-a: 

Sabstitate  in  (4), 

a;(3  —  a:)  =  16»  or  2 
ar2_3a.=  «i0^or— 2 
«3-3a:  +  f  =  -^^,  orj 

Extract  root, 

a:  —  f  =  ±  i  V—  66,  or  ±  } 

3  ±  V—  66  o  «.  1 
...  X  = ^ ,  2,  or  1 

y  =  3-a:  = ,l,or2 

45. 

far*-y*  =  369                               (1) 
t    :r-^=      1                               (2) 

From  (2), 

y  =  ar— 1 

Substitute  in  (1), 

a:*_(x-l)*  =  369 

4ar8-6:r2  +  4a:-l  =  369 
2a^  — 3^»+2z-186  =  0 
(a:-6)(2a:3+7x  +  37)  =  0 

.•.  X  =  6 
or  2a^«  + Tar +  37  =  0 


46. 


y  =  a:  —  1  =  4,  or 


ra:fi  +  y6  =  211  (1) 


x  +  y=      1  (2) 

Divide  (1)  by  (2), 

ar*  —  aH^y  +  arV  —  ary«  +  y4  =  211 
a:*  +  y*  -  a:y(a:2  +  y2)  +  a^y^  =  211  (3) 

Square  (2),  a:2  +  2xy  +  y2  =  i 

a:2  +  y2=l-2a:y  (4) 

Square  (4),  ar*  +  2a:2y2  +  y*  =  1  - 4a:y  +  4a:2y3 

a:4  +  y4=l-4a:y  +  2a;?y2         (5) 

Substitute  from  (4)  and  (5)  in  (3), 
(1  -  4  zy  +  2  a:2y2)  -  zy  (1  -  2  xy)  +  z2y2  =  211 
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Extract  root,  ary  —  J  =  ±  -ij* 

j:y  =  7,  or— 6  (6) 

From  (2),  y  =  l-a: 

Substitute  in  (0),  ar(l  -  z)  =  7,  or  -^  6 

ar*  — ar  =  — 7,  or  6 

Extract  root,  ar-  i  =  ±  f  V^l^or  ±  } 

y  = 2 ^.  -  2,  or  3 

47.  f««-y6  =  242  (1) 

I    x-y=     2  (2) 

Divide  (1)  by  (2),  a:*  +    j4y  +    ^^j^a  +    a:y«  +  y*  =  121 

Raise  (2)  to  the  fourth  power,  ar*  -  ^ar^y  +  63:^^2  -  43r.y8  +  y*  =    16 
Subtract,  6  a:«y  —  6  s^y^  +  6  ary8  =_  105 

a?«y  -  a:2^«  +  ary8  =  21 

ary(a:2-a:y  +  y2)  =  21  (3) 

Square  (2),  ar^  — 2xy  +  y3=  4 

^  — a:y  +  y3  =  4  +  ary 
Substitute  in  (3),  ary(4  +  zy)  =  21 

ar2y2  +  4zy  =  21 

•••  zy  =  3,  or  —  7  r4) 

From  (2),  y  =  z-2 

Substitute  in  (4),  a:(x  -  2)  =  3,  or  -  7 

z2-2z  =  3,or-7 

.-.  z  =  —  1,  3,  or  1  ±  ^/^ 
y  =  —  3, 1,  or  —  1  ±  vCrg 


48. 


/^^  +  y*  =  ^y  +  7  (1) 

I    z  +  y  =  zy-l  (2) 

Square  (2),                               a:^  + 2zy +  3^2=  a:V-2zy  +  1 
(1)  is  3^ +  y2  =  3:y  +  7 

Subtract,  2  zy  =  a:2^2  -.  3  xy  -  6 

a:2y2  — 5zy-6  =  0 

/.  zy  =  6,  or  —  1  (3) 
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Substitute  in  (2), 

ar  +  y  =  6,  or  —  2 

(4) 

From  (4), 

y  =  6  —  ar,  or— 2  —  a? 

Substitute  in  (3), 

x(6  —  ar)  =  6, 

or 

a:(-2-ar)  =  -l 
jK3-.6a:  +  6  =  0 

.-.  X  =  2,  or  3 
y  =  3,  or  2 

or 

«a  +  23r-l  =  0 

.-.  x=-l±V^ 
y  =  -lTV2 

49. 

fa:«-y»  =  7Ty 
I    ar-y  =  2 

0) 
(2) 

Divide  (1)  by  (2), 

*2+    xy  +  y^  =  ixy 

Square  (2), 

a:a-2ry  +  y2-4 

Subtract, 

3ary           =Jxy-4 

xy  =  8 

(3) 

From  (2), 

y  =  a:-2 

Substitute  in  (3), 

x(a:-2)  =  8 

• 

x2-2x  =  8 

.-.  a:  =  4,  or  —  2 
y  =  2,or-4 

50. 

fa*  +  y»  =  18xy 
I    x  +  y  =  12 

0) 

(2) 

Divide  (1)  by  (2), 

a*^-    ary  +  y2=ixy 

Square  (2), 

*2  4.2xy  +  y2=l44 

Subtract, 

3a:y          =144  — Jxy 

/ 

xy  =  32 

(3) 

From  (2), 

y  =  12-a: 

Substitute  in  (3), 

a:(12  -  a:)  =  32 
a^-12ar+32  =  0 

/.  X  =  4,  or  8 
y  =  8,or4 

51. 

fx8  +  3xy2=    62 
t3x2y  +  y8=    63 

(1) 

(2) 

Add, 

a»  +  3x3y  +  3xy2  +  y»=:126 

404  SCHOOL   AIiOEBBA. 

Extract  cube  root,  x+ 1/  =  6  (3) 

Subtract  (2)  from  (1), 

«»  —  3a^y  +  3iy»  —  y»  =  —  1 
Extract  cube  root,  x  —  y  =:  —  1  (4) 

Add  (3)  and  (4),  2  a:  =  4 

.:  x  =  2 
y  =  3 

O) 
(2) 
(3) 

(5) 
•         (6) 


(1) 
(2) 
(3) 

(4) 

(6) 

(6) 


52. 

r    xa+xy  +  y2=     61 
ix*  +  x«y9  +  ^=1281 

IMvide  (2)  by  (1), 

««-ary  +  y2  =  21 

Subtract  (3)  from  (1), 

2xy  =  40 

xy  =  20 

Add  (4)  to  (1), 

xa  +  2xy  +  y2==81 

Extract  root. 

a:  +  y  =  ±9 

Subtract  (4)  from  (3), 

xa-2xy  +  y3=l 

Extract  root, 

x-y=±l 

From  (6)  and  (6), 

.-.  X  =  ±  6,  or  ±  4 

y  =  ±  4,  or  ±  5 

63. 

f    xa-xy  +  y2=   3 

ix*  +  x2y2  +  y4  =  21 

Divide  (2)  by  (1), 

^  +  a:y  +  y2=7 

Subtract  (1)  from  (3), 

2xy  =  4 

xy  =  2 

Subtract  (4)  from  (1), 

x«-2xy  +  y2=l 

Extract  root. 

x-y=±l 

Add  (4)  to  (3), 

xa  +  2xy  +  y2=9 

Extract  root, 

x+y=±3 

From  (6)  and  (6), 

.*.  X  =  ±  2,  or  ±  1 

y  =  ±  1,  or  ±  2 

64. 

-jx-y      x  +  y       3 

I            xa  +  y2  =  20 

From  (1),                     (x 

+  y)-^+(^-y)2  =  V(^-y2) 

2(x2  +  y2)=  0^(^:3  _y2) 

2x«-8y2  =  0 

x2  =  4ya 

.*.  x=  ±2y 

Substitute  in  (2), 

4y2  +  y2=20 

y  =  ±2 

x  =  ±4 

(1) 

(2) 
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55.  \x-\ry      x  —  y       b 

3a:  +  4y  =  36  (2) 

From  (1),  (x  -  y)2  -  (a:  +  y)2  =  ^(^r^  -  y2) 

-4xy  =  ^(a:2  — y2) 

-5a:y  =  6(ar2-y2) 

6a:2^5a.y  — 6y2  =  0 

(3ar-2y)(2a:  +  33^)  =  0 

.-.  3x-2y  =  0 

2v 
3 
or  2ar  +  3y  =  0 

2 
Substitute  in  (2),  2  y  +  4  y  =  36 

/.  y  =  Q 
^  =  21^4 
3 

or  -^  +  4y  =  36 

/.  y  =  -72 

2 

fifi  fa:2  +  y24.a,  +  y  =  32  (1) 

I  ary  +  16=    0  (2) 

From  (2),  2a:y  =  -32  (3) 

Add  (3)  to  (1),  0^2+  2 j:y  +  y2  +  a,  +  ^  =  0  (4) 

(ic  +  y)2+(^  +  y)=0 
(ar  +  y)(T  +  y  +  l)=0 

/.  ar  +  y  =  0  (5) 

or  a:  +  y+l  =  0  (6) 

From  (5),  ar  =  — y 

Substitute  in  (2),  y2  =  16 

y  =  ±4 
/.  a:  =  qp  4 
From  (6),  .  y  =  — ar  — 1 

Substitute  in  (2),  ar(-  z  —  1)  =  -  16 

/.  r  =  -}±}\/66 

y  =  -x-l  =  -i=FiV56 
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67. 

( x-y-3=0 

0) 

I2(a:«-yi!)  =  8ry 

(2) 

From  (1), 

X  — y  =  8 

(3)          j 

(4) 

Divide  (2)  by  (3), 

H'  +  9)='9 

' 

From  (3), 

3  =  x-3 

Substitute  in 

'W. 

2(2*-3)  =  a:(T-3) 
4x-6  =  i»-3x 

• 

.'.  JT  =  1,  or  6 

y=x-3=- 

2,  or 

l»3 

1 

[          UUt 

0) 

68. 

• 

X     y 

1.1         31 

[a:+l      y+1      20 

(2) 

From  (1), 

x  +  y  =  7xtf 

(3) 

From  (2), 

y+l  +  ar+l  =  fj(^+l)(y+l) 

a:  +  y  +  2  =  ii(xj^  +  a: 

+  y+i) 

l**y  +  li(^  +  y)-A=o 

31xy+ll(x  +  y)_9  =  0 

(4) 

Substitute  the  value  oix  +  y  from  (3)  in  (4), 

^          ^ 

31a:y  +  77zy  — 9  =  0 

% 

108x^  =  9 

(5) 

Substitute  in 

(8). 

«  +  y  =  A 

C6) 

From  (6), 

y  =  A-« 

^          ^ 

Substitute  in 

(6). 

.-.  a:=J,  or} 

69. 

far4  +  y4  =  272 

O) 

C2) 

Square  (2), 

a:*  +  2  arV  +  y*  =  9x2^2  -  24 

ary  + 

IS 

(1)  is, 

J 

f*              +y*  = 

272 
xy  — 266 

Subtract, 

2tV          =9a:ay2.24 

7. 

r25^2  «  24  arj^  -  256  =  0 

(7 

xy 

+  32)(ary-8)  =  0 
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/.  ary  =  8,  or  -  V  (3) 

Substitute  in  (2),  ar^  +  y2  =  20,  or  -  if^  (4) 

Add  2  X  (3)  to  (4),        a:8  +  2a:y  +  y^  =  36,  or  -  if^^ 

Extract  root,  z  +  y  =  ±  6,  or  ±  V— -^f^  (5) 

Subtract  2  X  (3)  from  (4),  a:a-2  a:y+y2  =  4,  or  -  V  

Extract  root,  x  —  y  =  ±  2,  or  ±  V—  y (6) 

From  (5)  and  (6),  ar  =  ±  4,  ±  2,  i(±  \/^Ig  ±  V-y) 

y  =  ±  2,  ±  4,  J(±  V^^l^  T  V-  V) 


or 


60 

rar2  +  y2  =  arV  +  l 
\    a;  +  y  =  2a:y  — 1 

(t) 

%j\f» 

(2) 

Square  (2), 

a:3  + 2ary -»- y2=:  4arV-4Ty  +  1 

(l)i8 

Z«                 +ya=:x3yS. 

+  1 

Subtract, 

2a:y          =3a^»ya-4ary 

3a:2y2  — 6ary  =  0 

.*.  ary  =  0,  or  2 

•       (3) 

Substitute  in 

(2), 

X  +  y  =  —  1,  or  3 

(4) 

From  (3)  and  (4), 

x  =  0,  y=l 

y  =  0,   x=l 

» 

xy  =  2 

« 

x+y  =  S 

y=-X+3 

x(-a:  +  3)  =  2 

jca-3x  +  2  =  0 

(ar-l)(ar-2)  =  0 

/.  ar  —  1,  or  2 

y  =  2,orl 

61. 

(1) 
(2) 

From  (2),  y  =  ar  — a 

Substitute  in  (1),  ar«  —  (z  —  a)«  =  a» 

Saa;^  — 3a2ar  =  0 
a;2  -  ax  =  0 
/.  X  =  0,  or  a 
y  =  —  a,  or  0 
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62. 


From  (1),  bx-\'ay  =  ah  (Z) 

From  (2),  ftor  +  ay  =  4ary  (4) 

.-.  4ary  =  a6  (5) 

From  (3),  aif  =  ab  —  bx 

ah-^bx 
a 
Substitute  in  (5),  4  x  f^!tz^  \  =  ab 

4ax  — 4a:2-a2 

4ar8  — 4az  +  a2  =  0 
2a:  — a  =  0 

•   x-^ 
2 

^      2 

63.  fa:2=,aa.+  5y  ^^^ 

ly2=6j:+ay (2) 

Subtract,  ^  —  y^  =  a(x  —  y) -^  b(tf  ^  x") 

Ca:-y)(x  +  .y)  =  a(ar-y)-i(x-y) 
(z  —  y )  (ar  +  y  -  a  +  6)  =  0 

.-.  z  —  y  =  0,  or  z  +  y  —  a  +  6  =  0 
Substitute  in  (2),  .*.  x  =  y,  or  z  =  a  -  6  -  y  . 

y'^  =  by  +  ay,  or  y2  =  6(a-6-y)  +  ay 

y2_(a  +  ft)y  =  0,   or  y^-^(b-a)y  =  b(ia-^b') 

.•.  y  =  0,  or  a  +  6,  or  y  =  ^^Tl^  ±  JVa=«  + 2a6-362 
z=0,ora  +  6        z=  ^Lzl^t  }Va2  + 2a6-36a 

64.  /^  +  y^=2(a3  +  62)  (1) 

I         xy  =  a^'-b^  (2) 

Add  2  X  (2)  to  (1),        z«  +  2zy  +  y2  =  4a2 

Extract  root,  z  +  y  =  ±  2  a  ^3) 

Subtract2x(2)from(l),za-2zy  +  y2=462 

Extract  root,  z  —  y  =  ±26  (4) 

From  (3)  and  (4),  x=±a±b 

y=±a^b 
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2  — 


a*  +  .M 


65. 

*  T  y  — 

a26i 

Add  2  X  (2)  to  (1), 

a*  +  2iry  +  y3  = 

1 

a262 

ar  +  y  = 

Subtract  2  X  (2)  from 

(1). 

-2xy  +  y2  = 

o262 

«-y  = 

^a2-62 
a6 

From  (3)  and  (4), 

ar  = 

a            b 
±  7,  or  ±  2 

6            a 

y  = 

6            a 

.±-,  or  ±- 

a            0 

(1) 

(2) 


(3) 


(4) 


66. 


From  (2), 
Substitute  in  (1), 


;t3- 


xy 

y 


a+b 
ab 


x^  = 


x\a  +  by 
\a  +  b) 

\a  +  b)      ^  4(a  +  by 

'  a^b 
2(a  +  b) 


(a  +  by 

ab 
x{a  +  by 

a-J) 
a  +  6 


x^^ 


=  ± 


(a  +  by 

4(a  +  6)* 
a2+52 


•    «4i  — 


/.  x  = 


2(a  +  6)2 

a2 

;i  or 


-62 


=  ± 


(a  +  6)2'        (a  +  6)2 

X   «    _  .6\/::ri 

± ,  or  ± — 

0+6  a+b 

aV^ 


a  +  b 


,  or  T 


a  +  b 


(1) 
(2) 
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V 


^  far8-j?5(  =  2a6  +  26«  (1) 

lary-ya  =  2a6-26«  (2) 

Subtract,  jf*  — 2xy +  ya=:4ft2 

Extract  root,  x  —  ^  z  ±  2  6  (3) 

Divide  (1)  by  (3),  x=±(a  +  b) 

Pivide  (2)  by  (3),  y  =  ±  (o  -  6) 


68.  r^-y«  =  a9  (l) 

I         xy  =  62  (2) 

From  (2),  y  =  ? 

Substitute  in  (1),  ^t^  -  -  =  a^ 

a*  —  aV  =  6* 

4  4 

Extract  root,  ar^  —  ^  =  ±  J  V46*  +  a* 

2 

2 


2±\/4M  +  a* 


^  =  "\ 2 


69.  rxa-y«  =  8a6  (1) 

I        xy  =  a2-46a  (2) 

From  (2),  y  =  «^->^ 

X 

Substitute  in  (1),        x^  -  («'-^^^)'  =  g  ^j 

X*  -  8  a6x2  =  (a2  -  4  62)» 
X*  —  8a6x3  +  16a262  =  a*  +  Sa^fts  +  166* 
Extract  root,  x*  ^  4  o6  =  ±  (a^  +  4  6^) 

x2  =  ±  (a2  +  4a6  -1-462^ 
x=i:(a  +  2ft),  or  ±  (a -W^SVTT^I 
y  =  ±  (a  -  2  6) ,  or  T  (a  ^  2  6)  V^^ 
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70  far»  +  y8  =  a8  +  6»  (1) 

la:  +  y  =  a  +  6  (2) 

Divide  (1)  by  (2),  «« -    xif  +  y'^=a^-^    ab  +  b^  (3) 

Square  (2),  x^+2xy -^  y^  =  a^  +  2ab-^  b^ 

Subtract,  Sxy         =  Sab 

xy  =  ab  (4) 

Subtract  (4)  from  (3),  x^  -  2ry  +  yS  =  a2  _  2o6  +  6a 

ar  —  y  =  ±  (a  —  6) 
(2)  U  •  a-  +  y  =  a  +  6 

2x  =  2a,  or2& 

ar  =  a,  or  6 
y  =  6,  or  a 

Exercise  102.    Page  285. 

1.  The  area  of  a  rectangle  is  60  square  feet,  and  its  perimeter  is  34 
feet.    Find  the  length  and  breadth  of  the  rectangle. 

Let  X  =  the  length  of  the  rectangle  in  feet, 

y  =  the  breadth  of  the  rectangle  in  feet. 
Then,  2(x  +  y)  =  the  perimeter  of  the  rectangle  in  feet, 

xy  =  the  area  of  the  rectangle  in  square  feet. 

xy  =  eO  (1) 

2(x  +  y)=34  (2) 

From  (2),  y  =  17  — x 

Substitute  in  (1),  x(17  -  jt)  =  60 

x3  — 17x  +  60  =  0 

,*.  X  =    5,  or  12 
y  =  12,  or    6 
Therefore  the  rectangle  is  12  feet  long  and  5  feet  wide. 

2.  The  area  of  a  rectangle  is  108  square  feet.  If  the  length  and 
breadth  of  the  rectangle  are  each  increased  by  3  feet,  the  area  will  be 
180  square  feet.    Find  the  length  and  breadth  of  the  rectangle. 

Xict  X  =  the  length  of  the  rectangle  in  feet, 

y  =  the  breadth  of  the  rectangle  in  feet. 
Then,  xy  =  the  area  of  the  rectangle  in  square  feet, 

(x  +  3)  (y  +  3)  =  the  area  of  the  enlarged  rectangle  in  square  feet. 

xy  =  108  (1) 

(x  +  3)(y  +  3)  =  180  (2) 
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From  (2),  '  xy  +  3x  +  3y  =  171 

108+3x+3y  =  171 

y  =  21-x 
Substitute  in  (1),  ar(21  -  j:)  =  108 

a:a-21x+ 108  =  0 

.-.  X  =   9,  or  12 
y=12,  or   9 
Therefore  the  rectangle  is  12  feet  long  and  9  feet  wide. 

3.  If  the  length  and  breadth  of  a  rectangular  plot  are  each  increased 
by  10  feet,  the  area  will  be  increased  by  400  square  feet.  But  if  the 
length  and  breadth  are  each  diminished  by  5  feet,  the  area  will  be  76 
square  feet.    Find  the  length  and  breadth  of  the  plot. 

Let  X  =  the  length  of  the  rectangle  in  feet, 

y  ^  the  breadth  of  the  rectangle  in  feet. 
Then,  xy  =  the  area  of  the  rectangle  in  square  feet, 

(x  +  10)  (y  + 10)  =  the  area  of  the  increased  rectangle  in  square 

feet, 
(x  *  5)  (y  —  5)  =  the  area  of  the  diminished  rectangle. 

(x  +  10)(y+10)  =  xy  +  400  (1) 

(x-6)(y-5)  =  75  (2) 

From  (1),  lOx  +  lOy  =  300 

x  +  y  =  30  (3) 

From  (2),  xy  —  5 x  —  6y  =  60  (4) 

Substitute  from  (3)  in  (4), 

xy  — 160  =  50 

xy  =  200  (6) 

From  (3),  y  =  30  — x 

Substitute  in  (6),  x(30  -  x)  =  200 

a:«  —  30x  + 200  =  0 

.-.  X  =  10,  or  20 
y  =  20,  or  10 
Therefore  the  plot  is  20  feet  long  and  10  feet  wide. 

4.  The  area  of  a  rectangle  is  168  square  feet,  and  the  length  of  its 
diagonal  is  25  feet.    Find  the  length  and  breadth  of  the  rectangle. 

Let  X  =  the  length  of  the  rectangle  in  feet, 

y  =  the  breadth  of  the  rectangle  in  feet. 


TEACHfiRS'    EDITION.  413 

Then,         Vx^  +  y^  =  the  length  of  the  diagonal  in  feet, 

xy  =  the  area  of  the  rectangle  in  square  feet. 

XI  =  168  (1) 

Vx2  +  y2  =  26  (2) 

From  (2),  a^-\-y^  =  Q2(f 

Add2x(l),  2xy  =  336 

ara  +  2xy  +  y3  =  961 

a:  +  y=±31 
Similarly,  '     ar^i  _  2  xy  +  y^  =  289 

X  — y  =  ±  17 
.*.  x=±  24,  or  ±   7 
y  =  ±    7,  or  ±  24 

Therefore  the  rectangle  is  24  feet  long  and  7  feet  wide. 

5.  The  diagonal  of  a  rectangle  is  25  inches.  If  the  rectangle  were 
4  inches  shorter  and  8  inches  wider,  the  diagonal  would  still  be  26 
inches.    Find  the  area  of  the  rectangle. 

Let  X  =  the  length  of  the  rectangle  in  inches, 

y  =  the  breadth  of  the  rectangle  in  inches. 
^  Then,  Vx^  +  y^  =  the  length  of  the  diagonal  in  inches, 

V(x  —  4)2  +  (y  +  b)-*  =  the  length  of  the  diagonal  of  the  new  rectan- 
gle in  inches. 
Vx2  +  y2  =  26  (1) 


V(x-4)«+(y  +  8)2  =  26  (2) 

From(l),  x2  +  y2  =  626  (3) 

From  (2),  x2-8x+16+y2+16y+64  =  626 
x2  +  y3-8x+16y  =  646 
626-8x+16y  =  546 
8x  — 16y  =  80 

x-2y  =  10  (4) 

x=10  +  2y 
Substitute  in  (3),  (10  +  2y)2  +  y2  =  625 

6y2  +  40y  =  525 
y2+8y  =  105 

/.  y  =    7,  or  — 15 
X  =  24,  or  —  20 

Therefore  the  rectangle  is  24  inches  long  and  7  inches  wide. 
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6.  A  rectRngiilar  field,  containing  180  square  rods,  is  surrounded  by 
a  road  1  rod  wide.  The  area  of  the  road  is  58  square  rods.  Find  the 
dimensions  of  the  field. 

Let  X  =  the  length  of  the  field  in  rods, 

y  —  the  width  of  the  field  in  rods. 
Then,  xy  —  the  area  of  the  field  in  square  rods, 

(x  +  2)  (y  +  2)  =  the  area  of  the  field  and  road  in  square  rods* 

xy  =  180  (1) 

(x  +  2)(y  +  2)  =  238  (2) 

From  (2),  xy  +  2x+  2y  +  4  =  238 

180  +  2x+2y  +  4  =  288 
x  +  y  =  27 
y  =  27  —  X 
Substitute  in  (1).  x(27  -  x)  =  180 

x«-27x+180  =  0 

.-.  X  =  12,  or  15 
y  =  15,  or  12 
Therefore  the  field  is  12  rods  wide  and  15  rods  long. 

7.  Two  square  gardens  have  a  total  surface  of  2137  square  yards. 
A  rectangular  piece  of  land  whose  dimensions  are  respectively  equal 
to  the  sides  of  the  two  squares,  will  hare  1093  square  yards  less  than 
the  tyro  gardens  united.    What  are  the  sides  of  the  two  squares  ? 

Let  X  =  the  length  in  yards  of  a  side  of  the  first  garden, 

y  =  the  length  in  yards  of  a  side  of  the  second 
garden. 
Then  x^  =  the  area  in  square  yards  of  the  first  garden, 

y2  =  the  area  in  square  yards  of  the  second  garden, 
xy  =  the  area  in  square  yards  of  the  rectangle. 

x2  +  y2  =  2137  (1) 

xy  =  2137  -  1093  (2) 

From  (2),  xy  =  1044  (3) 

Add  2  X  (3)  to  (1),  x2  +  2xy  +  y2  =  4225 

X  +  y  =  ±  65  C6) 

Similarly,  x«  —  2  xy  +  y^  =  49 

x-y=±7  (6) 

From  (5)  and  (6),  x  =  ±  36,  or  ±  29 

y  =  db  29,  or  db  36 
Therefore  the  one  garden  is  36  feet  square  and  the  other  29  feet 
square. 
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8.  The  sum  of  twa  flnmbers  is  22,  and  the  difference  of  their  squares 
is  44.    Find  the  numbers. 


Let 

X  =  the  greater  number, 
y  =  the  less  number. 

x  +  y  =  22 

(1) 

x3-y2==:44 

(2) 

Divide  (2)  by  (1), 

ar-y  =  2 

(3) 

From  (2)  and  (3), 

a?  =12 
y  =  10 

Therefore  the  numbers 

are  10  and  12. 

9.  The  difference  of  two  numbers  is  6,  and  their  product  exceeds 
their  sum  by  39.    Find  the  numbers. 

Let  X  =  the  greater  number, 

y  =  the  less  number. 
X  — y=::6  (1) 

a:y  =  ar  +  y  +  39  (2) 

From  (1),  y  =  x-~^ 

Substitute  in  (2),  a:(j-  —  6)  =  ar  +  a?  —  6-f  39 

a:2-8x  =  33 

/.  jr  =  — 3,  or  11 
y  =  —  9,  or  6 
Therefore  the  numbers  are  6  and  11. 

10.  The  sum  of  two  numbers  is  equal  to  the  difference  of  their 
squares,  and  the  product  of  the  numbers  exceeds  twice  their  sum  by  2. 
Find  the  numbers. 

Let  X  =  the  greater  number, 

y  =  the  less  number. 
x+y  =  ar2  — y2  (1) 

ary  =  2(a:  +  y)+2  (2) 

From  (1),  ar  +  y  — (ir2  — y2)=0 

(^  +  y)[i-(^~y)]  =  o 

.•.  a:  +  y  =  0 
or  X  —  y  =  1 

The  former  solution  ar  =  -^  y  is  to  be  rejected,  since  x  and  y  are  to  be 
both  positive. 

Hence  we  have  a:  —  y  =  1  (3) 

a:y  =  2ar  +  2y  +  2  (2) 

From  (3),  ^  y  =  a:  — 1 
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Substitute  in  (2),  x(x-l)  =  2a:  +  2x-2  +  2 

2:3— 6ar=0 
/.  X  =  0,  or  5 
y  =  - 1,  or  4 
Therefore  the  numbers  are  4  and  5. 

11.  The  sum  of  two  numbers  is  20,  and  the  sum  of  their  cubes  is 
2060.    Find  the  numbers. 

Let  X  =  the  greater  number, 

y  =  the  less  number. 
a:  +  y  =  20  (1) 

x»  +  y«  =  2060  (2) 

Divide  (2)  by  (1),  :c»  -    a-y  +  y^  =  103  (3) 

Square  (1),  a:^  +  2  ry  +  y^  =  400 

Subtract,  3a:y  =297 

ary  =  99  (4) 

Subtract  (4)  from  (3),  a^»-2xy+ya  =  4 

X  — y  =  ±2 
(l)is  ar  +  y  =  20 

Hence,  x  =  11,  or   9 

y=   9,  or  11 
Therefore  the  numbers  are  9  and  11. 

12.  The  difference  of  two  numbers  is  5,  and  the  difference  of  their 
cubes  exceeds  the  difference  of  their  squares  bj  1290.  Find  the 
numbers. 

Let  X  =  the  greater  number, 

y  =  the  less  number. 
x-y  =  5  (1) 

x«  — y«  =  x2-ya+1290  (2) 

From  (2),    (a:-y)(xa  +  xy  +  y^)  =  (x-y)(x  +  y)  +  1290 

5(xa  +  xy  +  y^)  =  6(x  +  y)  +  1290 

x*  +  a:y  +  y2  =  x  +  y  +  268  (3) 

From  (1),  y  =  x  —  6 

Substitute  in  (3), 

x-*  +  x(x  —  5)  +  (x  —  5)2  =  X  +  X  —  6  +  268 
3x2  —  16x  +  26  =  2x  —  6  +  268 
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32^-17ar=228 

.-.  ar=12,  or-J^ 
y=    7,or-J^ 
Therefore  the  numbers  are  7  and  12. 

13.  A  number  is  formed  of  two  digits.  The  sum  of  the  squares  of 
the  digits  is  58.  If  twelve  times  the  units'  digit  be  subtracted  from 
the  number,  the  order  of  the  digits  will  be  reversed.    Find  the  number. 


Let 

x  = 

y  = 

:  the  tens* 
:  the  units 

digit, 
'  digit. 

Then, 

10x  +  y  = 
10y  +  ar  = 

:  the  number, 

:  the  number  reserved. 

.-.  ar2  +  y2  = 

:58 

» 

(1) 

10  a 

•  +  y-l2y  = 

:10y  +  x 

(2) 

From  (2), 

9x  —  21y  = 
8x-7y  = 

x  = 

:0 

0 
3 

Substitute  in 

(1), 

^y«  +  y*^  = 
.-.  y  = 

x  = 

68 

9 

±3 

•±7 

Therefore  the  number 

is  73. 

14.  A  number  is  formed  of  three  digits,  the  third  digit  being  twice 
the  sum  of  the  other  two.  The  first  digit  plus  the  product  of  the 
other  two  digits  is  25.  If  180  be  added  to  the  number,  the  order  of 
the  first  and  second  digits  will  be  reversed.    Find  the  number. 

Let  x  =  the  hundreds*  digit, 

y  =  the  tens*  digit. 
Then,  2(x  +  y)  =  the  units*  digit. 

100a:  +  lOy  +  2(x  +  y)  =  the  number. 
lOOy  +  10ar  +  2(a:  +  y)  =  the  number  after  the  hundreds* 

and    tens'    digits    are    inter- 
changed. 
a:  +  2y(x  +  y)  =  25  (1) 

100  X  +  lOy  +  2(a:  +  y)  +  180  =  lOOy  +  lOx  +  2(x  +  y)  (2) 

From  (1),  j;  +  2ary  +  2y2  =  25  (3) 

From  (2),  90a:  — 90y  =  — 180 

ar-y  =  -2  (4) 

a:=y  — 2 


v- 
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Substitute  in  (3), 

(y-2)  +  2(y-2)jr  +  2ya=26 

4y»-3y  =  27 
/.  y  =  3,  or 
a:  =  1,  or 
Therefore  the  number  ii  138. 


-^ 


15.  There  are  two  numbers  formed  of  th^ame  two  digits  in  reverse 
orders.  The  sum  of  the  numbers  is  33  tin^s  the  difference  of  tlie  two 
digits,  and  the  difference  of  the  squares  9C  the  numbers  is  4762.  Find 
the  numbers. 

Let  10  X  +  y  =  ihe  greater  number. 

Then,  lOy  +  7  ^the  smaller  number. 

lOir  +  y  +  lOy  +  »4  33(a:  -  y)  (1) 

(lOx  +  y)«  -  (lOy  +  4  =  4762  (2) 

From  (1),  22 X  —  44y  =  0 

ar  =  2y  (3) 

From  (2),  99 ««  -  99y2  =  4762 

a:a-y8  =  48  (4) 

From  (3)  and  (4),  4y«  -  y^  =  48 

.-.  y  =  ±4 
x=±8 
Therefore  the  numbers  are  84  and  48. 

16.  The  sum  of  the  numerator  and  denominator  of  a  certain  fraction 
is  6;  and  if  the  numerator  and  denominator  be  each  increased  by  3, 
the  value  of  the  fraction  will  be  increased  by  ^.    Find  the  fraction. 


Let 


Then, 


From  (2), 


From  (1), 


|2- 


y 

X 

y 

X4-3 

y  +  3 

x  +  y 

y  +  3 

6y(x  +  3) 
6xy  +  18y 
l&y+18x 

X: 


X  =  the  numerator, 
the  denominator. 


-  =  the  fraction, 

the  fraction  increased  by  \, 
6 

6a:(y  +  3)  +  y(y  +  3) 
6xy+l8x  +  y2  +  3y 
0 
6-y 


(2) 


(3) 
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Substitute  in  (3), 

y2_16y+18(6-y) 
y«-33y  +  90 

•••  y 

X 

Therefore  the  fraction  is  }. 


0 

0 

3,  or  30 

2,  or  —  26 


17.  The  fore  wheel  of  a  carriage  turns  in  a  mile  132  times  more 
than  the  hind  wheel ;  but  if  the  circumferences  were  each  increased  by 
2  feet,  it  would  turn  only  88  times  more.  Find  the  circumference  of 
each. 


Let 


Then, 


X  =  the  circumference  of  the  hind  wheel  in  feet, 

y  =  the  circumference  of  the  fore  wheel  in  feet. 

6280 


6280 

y 

6280 
x+2 


6280 

y  +  2 


=  the  number  of  times  the  hind  wheel  turns  in 
going  1  mile.  .  - 

=  the  number  of  tet  the  fore  wheel  turns  in 
going  1  mile. 

=  the  number  of  times  the  hind  wheel  would  turn 
in  going  1  mile  if  its  circumference  were  2 
feet  greater. 

=  the  number  of  times  the  fore  wheel  would 
turn  in   going  1  mile  if  its  circumference 
were  2  feet  greater. 
6280     6280 


y 

6280 


X 

6280 


=  132 


=  88 


From  (1), 


y  +  2      a:  +  2 

6280(:r-y)=132ary 

40(ar  -'y)  =  xy 
From  (2), 

6280(x  +  2)  -  5280(y  +  2)  =  88(y  +  2)  (ar  +  2) 

6280(ar  —  y)  =  88(ary  +  2ar  +  2y  +  4) 

60(a:-y)  =  ary  +  2a:  + 2y  +  4 

68x  — 62y  — 4  =  j;y 

Subtract  (8)  from  (4), 

18x-22y-4  =  0 

9ar-lly  =  2 

9 


(1) 
(2) 

(3) 


(4) 
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Substitute  in  (3), 

*-C-^-')-(^^)' 

ll5ra-78y-80  =  0 

.-.  y  =  8,or-H 
a?  =  10,  or  —  J 
Therefore  the  wheels  are  8  and  10  feet  in  circumference  respectively. 


Exercise  103.    Page  289. 

Determine  without  solving  the  character  of  the  roots  of  each  of  the 
following  equations : 


1.  a:2+5x  +  6  =  0 

a  =  l,  6=6,  c  =  6 
62-4ac  =  26-24 
=  1 
.*.  the  roots  are  real,  unequal, 
and  rational. 

2.  x^'\-2x~'lb  =  0 

a  =  1,  6  =  2,  c  =  — 15 
62-4ac  =  4  +  60 
=  64 


5.  9jra  +  6ar+l  =  0 

a  =  9,  6  =  6,  c=l 
68-4ac=36-36 
=  0 
.*.  the  roots  are  real  and  equal. 

« 

6.  6x2-7a:-3  =  0 

a  =  6,  6  =  —  7,  c  =  —  3 
62~4ac  =  49  +  72 
=  121 


.'.  the  roots  are  real,  unequal, 
.-.  the  roots  are  real,  unequal,      ^^^  rational. 


and  rational. 

3.  x^+2x  +  S  =  0 

a=l,  6  =  2,  c  =  3 
62-4ac  =  4-12 
=  -8 
.*.  the  roots  are  imaginary. 

4.  3xa+7a:  +  2  =  0 

a  =  3,  6=7,  c  =  2 
6a-4ac  =  49-24 
=  25 
.*.  the  roots  are  real,  unequal, 
and  rational. 


7.  5a:«  — 5x  — 3  =  0 

a  =  5,  6  =  —  6,  c  =  —  3 
6a-4ac  =  25  +  60 
=  85 
.*.  the  roots  are  real,  unequal 
surds. 

8.  2j:a  — x  +  5  =  0 

a  =  2,  6  =  —  1,  c  =  6 
62-4ac  =  l-40 
=  -39 
.*.  the  roots  are  imaginary. 
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9.    6jr2  +  ar-77=:0  10.  6x^  +  Sx -{■  ^  =  0 

a  =  6,  6=1,  c  =  —  77  a  =  5,  6  =  8,  c  =  Y 

62-4ac=  1  +  1848  62-4ac  =  64-64 

=  1849  =  43»  =0 

.*.  the  roots  are  real,  unequal,  .'.  the  roots  are  real  and  equal, 
and  rational. 

Determine  the  values  of  m  for  which  the  two  roots  of  each  of  the 
following  equations  are  equal : 

11.  (m  +  l)x^  +  (m  —  l)ar  +  m  +  1  =  0 

a  =  fn+l,   6  =  m  —  1,   c  =  fn  +  l 
62  -  4ac  =  (m  -  1)2 -4(m  + 1)2  =  0 
jn2  «.  2  m  +  1  —  4  »i2  _  8  m  —  4  =  0 
-3j«2_i0m  — 3  =  0 

.*.  TO  =  —  3,  or  —  J 

12.  (2  TO  —  3)a:2  +  wia:  +  to  —  1  =  0 
62 -  4ac  =  to2 -  4(2 m  -  3)(to  -  1)  =  0 

ot2  -  8  »i2  +  20  TO  —  12  =  0 
7to2  — 20m  +  12  =  0 

.*.  TO  =  2,  or  f 

13.  2TOx2  +  ar24.4x+2TOa:  +  2TO— 4  =  0 
62-4ac=(4  +  2TO)2-4(2TO-|-  1)(2to-4)  =  0 

16+16to  +  4to2-16to2  +  24to  +  16  =  0 

12m'2-40TO  — 32  =  0 
3to2  — 10m-8  =  0 

.*.  TO  =  4,  or  —  I 

14.  2TOa^*  +  3TOX  — 6  =  3a:-2TO  — a:^ 
(2to  +  l)ar2  +  (3  TO  -  3)j:  -  6  +  2to  =  0 

62-4oc=(3TO-3)2-4(2TO-hl)(2TO-6)=0 
9to2-18to  +  9-16to2  +  40to  +  24  =  0 

7to2-22to-33  =  0 

ll±4\/22 

/.   TO  = 

7 

16.  TOa^«  +  9ar-10  =  3TOx-2Jr2  +  2TO 

(TO  +  2)ar2+  (9-3TO)ar-2TO-10  =  0 
62-4ac=  ('9-3to)2-4(to  +  2)(-2to~10)  =  0 
81  —  54to  +  9to2  +  8to2+66to  +  80  =  0 

17m2  +  2TO  + 161  =  0  

-l+4Viri71 

.-.    TO  = 
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Exercise  104.    Page  292. 

Form  the  equations  of  which  the  roots  are 

1.  7,6.  7.  13, -4i. 

(a:-7)(x-6)=0  (^  -  13)  (a:  +  4J)  =  0 

ara  -  13  j;  +  42  =  0  (a:  -  13)  (3  a:  +  13)  =  0 

3*2 -26  a: -169  =  0 

2.  5,-3. 

(x-6)(ar  +  3)  =  0  8.   ^,  ^. 

a:a-.2ar-16  =  0  (a- -  ^s^) (a: -  ^)  =  0 

(lljr-3)Cllar-2)  =  0 

3.  IJ, -2.  121a^»-6(^x  +  6  =  0 

(x-lJ)(a:  +  2)  =  0 

a?a  +  Ja: -3  =  0  9.   3  +  \/2.  3 -  \/2. 

(a:-3-\/2)(a:-3+  V2)  =0 

4.  4,2J.  *2_ea:+7  =  0 

(a:-4)(x-2i)  =  0 

a^»-6}a:  +  9J  =  0  10.   1  +  V^,  1  -  VZl. 

3a:3-19ar  +  28  =  0  (x-1- V:^)(a;-1-|- V=T)  =0 

x2-2*  +  2  =  0 

5.  li,-lj. 

(a:-lj)(a:+lj)  =  0  11.  a,  a -6. 

x2-Jj;-2  =  0  (a:-a)(a:-a  +  6)=0 

6x2 -a: -12  =  0  a:2_2aa:  + 6a:  +  a2  — a6  =  0 

6.  - 1  J,  -  If.  12.  a  +  6,  a  -  6. 
(a:+lj)(x  +  lf)=0  (j:-a-6)(a:-a+6)  =  0 

a:2  +  2fa:+fi  =  0  x2-2aa:  + a2- 62  =  0 

18x2  + 51a: +  36  =  0 

Resolve  into  factors,  real  or  imaginary : 

13.  12a^»+x-l  =  0 

.*.  *=},  or-J 

14.  3x2-14x-24  =  0 

/.  X  =  6,  or  —  I 
.-.  3x2-14x-24=(x-6)(3x  +  4) 

15.  x2  — 2x  — 2  =  0 

.'.  a:  =  1  ±  \/3 
.-.  a:2-2x-2=  (x-1-  V3)(x-1+  VS) 
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16. 


.-.  X 
/.  a~»  — 2a:  +  3 


=  0 


1  + V-2,  orl-V-2 

(a: -  1  -  VZ:2)(x -  1  +  V'ir2) 


17. 


it^  +  x+l  =  0 


18. 


.•.  jra  ^.  a;  +  1  == 
.•.  a^»  — 2z  +  9 


-liV^ITs 


1- VZS' 


{'*'-^^)h 


1+ V=3\ 

2    ; 


0 

(x-l-^  V^)  (ar  - 1  +  VITg) 


Exercise  105. 

1.  Find   the  dui^cate  of  the 
ratio  3 : 4. 

3a:4«  =  9:16 

2.  Find  the  ratio  compounded 
of  the  ratios  2 :  3,  3 :  4,  6 :  7,  14 : 8. 

2x3x6x14:3x4x7x8  =  3:4 

3.  Find  a  third  proportional  to 
21  and  28. 

21 :  28  =  28 :  a? 
.  2lx  =  282 

_  282  _  112 
21        3 

4.  Find   a  mean   proportional 
between  6  and  24. 

6:x  =  ir:24 

a:3=144 
.-.  ir  =  12 

5.  Find  a  fourth  proportional 
to  3,  5,  and  42. 

3:6  =  42:ir 

3x  =  210 
.-.  X  =  70 


Page  303. 

6.  Findxif  5+a::ll— ar=3:5. 

5  +  ar:  11— ar  =  3:5 

26  +  6x  =  33  — 3ar 

8x  =  8 

.'.  X  =  1 

7.  Find  the  number  which  must 
be  added  to  both  the  terms  of  the 
ratio  3 :  5,  in  order  that  the  result- 
ing ratio  may  be  equal  to  the  ratio 
15 :  16. 

3  +  ar:5  +  j;=16:16 
48+16ar=75  +  16ar 
.-.  X  =  27 

It  a:b  =  c:d,  show  that 

8.  ae:bd=<^:cP, 

a:b  =  c:  d 
a  _c 

•■•  b~d 

bd~  d^ 
.*.  acibd^d^id^ 
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It  a:b=c:dt  show  that 
9.  ab:cd  =  a^:c^. 


a 

6 

__  c 

"5 

c 

_6 
d 

a6 
erf 

a« 
cS 

/.  ab'.cd. 

=  a2 

:c« 

10. 

a2-62: 

;c2- 
a 

6' 

rf3  = 

_  c 
"J 

a2:c« 

1 

a2' 

C2 
rf2 

C2 

1 

aa" 

=  1- 

C2 

o^ 

-62 

a2 

C2 

a2 
c2 

-62 

-<f2 

C2 

• 
•  • 

a«-62: 

c2-rf2=:, 

i2:c« 

II.  2a  +  6:2c  +  <'=6:^. 
a     c 


b 
.  2a. 
••   6  ■ 

d 
2c 
d 

2»  +  l, 

0 

=¥*' 

2a-f  6. 

6 
2a  +  6 
2c+rf 
/.  2a +  6:  2c 

_2c  +  <f 
d 

6 

rf 
■\-d  =  hid 

12.  5a  — 6:  5c  — rf  =  a2  c. 

**_  ^ 
6~rf 

5a_  5c 

b  ~'d 

6         "  d 

5a  — 6__  5c  — d 

b      "^      d 
5a  —  6_6  __  a 
bc  —  d     d      c 
,'.  5a  — 6:  5c  — rf  =  a:  c 


13.  a  — 36:a  +  36  =  c  — 3rf:c  +  3rf. 

a_  c 
6""c/ 

a— 3ft     c—Sd 


(1) 


Also, 


Divide  ri)  by  (2), 


aJ-36_£_+_3rf 

6  d 

a  — 36     c  — 3rf 


(2) 


a  +  36     c  +  3rf 
.-.  a  — 36:a  +  36  =  c  — 3c?;c  +  3d 
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14.  a^  +  a6  +  6^:  a2 -  a6  +  62=  c2  +  erf  +  rf2:  c2  — crf+  rf2. 

h^  d 

68~rf« 

6»  rf» 

6»      ~      d»  ^  ^ 

Similarly,  —X-  =  -^—  (2) 

Divide  (1)  by  (2).  S^^J^  (3) 

Also,  ^^  =  ""-^^  (4) 

a  +  6      c  +  rf  ^  ^ 

DiTlde  (3)  by  (4),      E^+^M^  =  £!±£^+^ 

.-.  a2  +  a6  +  62:a»  — a6  +  62  =  c2+cc?+flP:c2  — crf  +  cP 

Find  a;  in  the  proportion 

16.  45:68  =  90:x  17.  x:l}=lf:H 

46ar  =  90x68  ar:f  =  J^:f 

/.  x=136  ?j?  =  l§ 

6        7 
6.  6:3  =  x:7  /.  jr  =  J^ 

3x  =  42 
.-.  x=14  18.  3:ar  =  7:42 

7ar=126 
.-.  X  =  18 

19.  Find  two  numbers  in  the  ratio  2 :  3,  the  sum  of  whose  squares  is 
325. 


Let 

X  =  the  smaller  number, 
y  —  the  greater  number. 

Then, 

x:y  =  2:3 

(1) 

«a  +  y2  =  326 

(2) 

From  (1), 

3x=2y 
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Substitute  in  (2) .  ll!  +  yS  =  326 

y2  =  225 
••.  y  «=  ±  15 
a:=±10 
Therefore  the  numbers  are  db  10  and  ±  15. 

20.  Find  two  numbers  in  tlie  ratio  5:3,  the  difference  of  whose 


squares  is  400. 

Let 

X  =  the  smaller  number, 
y  =  the  larger  number. 

Then, 

x:y  =  3:5 

(1) 

ya-a:2=400 

(2) 

From  (1), 

5ar=  3y 

Substitute  in 

(2), 

y2-Aya  =  400 
Jfy«=400 
f  =  625 
.-.  y  =  ±  25 
x=±15 

Therefore  the  numbers  are  db  15  and  ±  25. 

21.  Find  three  numbers  which  are  to  each  other  as  2:3:5,  such 
that  half  the  sum  of  the  greatest  and  least  exceeds  the  other  by  25. 

Let  2x=  the  smallest  number, 

Sx  =  the  middle  number, 
5  a:  =  the  greatest  number. 

Then,  ?£±l£  =  3a:  +  25 

/.  a:=50 
Therefore  the  numbers  are  100, 150,  and  250. 

22.  Find  jrif  6x  — a:4x  — 6  =  3a:+6:2x  +  o. 

Oar  — a:4a?  — 6  =  3a?  +  6:2ar  +  a 

(6x  — a)(2x  +  a)  =  (4x  — 6)(3x+6) 

12a^»  +  4oa:  —  a«  =  12ar2  4- 6a:  —  6« 
(4a--6)jr=a2-62 

o2-6g 
4a-& 
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23.  Find  x  and  y  from  the  proportionals 

3r:y  =  x  +  y:42;   ar:y  =  af  — y:6. 

x:y  =  a:  +  y:42  (1) 

x:y  =  jr  — y:6  (2) 

Add  (1)  and  (2),  2ar : 2y  =  2ar : 48 

x:  1/  =  X  :  24t 

.-.  y  =  24 
From  (2),  x:24::x-24:6 

or,  X :    4 : :  a:  —  24 : 1 

/.  af=32 

24.  Find  x  and  y  from  the  proportionals 

2x  +  y:y  =  3y:2y-x;   2ar+ 1  ;2ar  +  6  =  y  :y  +  2. 

2x  +  y:y  =  3y:2/y-x  (1) 

2a:+  l:2af  +  6  =  y  :y  +  2  (2) 

From  (1),  (2x4-  y)(2y - x)  =  3ya 

3xy  — 2x2+2ya  =  3ya 
2xa  — 3xy  +  y^  =  0 
(2x-y)(x-y)  =  0 

•.*.  y  =  2x,  or  X 
From  (2),  (2x  +  l)(y  +  2)  =  (2x  +  6)y 

2xy+4x  +  y  +  2  =  2xy  +  6y 
4x  — 5y  =  — 2 
4x  —  10x  =  —  2,  or4x  —  5x  =  —  2 
/,  X  =  J,  or  2 
y  =  i,  or  2 

26.   j^a±b±n±d      q^^b±c^  show  that  ^  =  ^. 
a  +  6  — c  —  a      a-^b  —  c-^-  a  b     a 

g  +  fe-f-c  +  c^^fl  — 6  +  c~rf 
a+6— c— rf     a— 6— c+rf 
Add  the  two  terms  of  each  fraction  for  a  new  numerator  and  subtract 
each  denominator  from  its  numerator  for  a  new  denominator. 

2(a  +  b)^  2(a  -  6) 
2(c  +  rf)      2(c-rf) 

g  4-  fe_  q  —  6 
c+rf  c— rf 
a+_6_  c  +  d 
a  — 6     c  — rf 
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Bepeat  the  same  process. 


2a 

26 

a 

b 


2c 
2d 
c 
d 


Exercise  106.    Page  308. 


1.  If  X  X  y,  and  if  y  =  3  when 
x=bf  find  X  when  y  is  5. 

a:=  my 
5=  m  X3 
/.  m  = 


x  = 


X 

.'.  X 


5 
3x5 


=  3 


2.  If  PF  yaries  inversely  as  P, 
and  W  is  4  when  P  is  16,  find  W 
when  P  is  12. 


4  =  i2. 
16 

.'.  m  =  60 

3.  If  or  X  y  and  y  ccz,  show  that 

xz  Qc  y2. 


a:=  wiy 
y  =  fn'« 

tn' 


(1) 
(2) 


From  (1)  and  (2), 

xz  =  — iZ- 


fll' 


.'.  xzQcy^ 


4.   If  X  oc  -  and  y  x  -,  show  that 
y  « 

j;  X2. 


m 
x  =  — 


y  =  — 

z 
Put  this  value  of  y  in  (1), 

mz 


(1) 


ar  = 


TO' 


.•.   XQCZ 


5.  If  X  varies  inversely  as  y^  —  1, 
and  is  equal  to  24  when  y  =  10, 
find  X  whpn  y  =  6. 


x  = 


m 


y2-l 

24  =  -^— 
100-1 

.'.  w  =  99  X  24 

=  2376 
.   ^-.2376^ 

y2-l 
.-.  X  =  -a^ 

=  99 


6.  If  x  varies  as  -  -f  _,  and  is 

y    ^ 

equal  to  3  when  y  =  1  and  s  =  2, 
show  that  xyz  =  2(y  +  2). 


x=  mi 


8  =  m(l+l) 
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,*.    TO  =  2 

yz 
.',  xyz  =  2(^i/  +  z) 

7.  It  x-^y  varies  inversely  as 

2  +  -,  and  X'\-  y  varies  inversely 
z 

as  2: ,  find  the  relation  between 

z 

X  and  zif  x=l,y  =  S,  when  2  =  J. 

m 


ar  — y  = 


ar  +  y  = 


1-3  = 


I 

Z 

I 

z 

z 

m 


J  +  2 
/,  TO  =  •—  5 


1  +  3  = 


TO' 


i  +  1 

to' =10 


/.  x  —  y 


~6 
1 

2  +  - 
Z 


3r  +  y  = 


10 


1 


Add,    2x        = 


.-.  2x  = 


1 

22+1 


8.  The  area  of  a  circle  varies 
as  the  square  of  its  radius,  and 


the  area  of  a  circle  whose  radius 
is  1  foot  is  3.1416  square  feet. 
Find  the  area  of  a  circle  whose 
radius  is  20  feet. 

Let    X  =  the  area  of  a  circle 

of  radius  r. 
Then,  x  =  mr^ 

3.1416  =  TO 

.-.  a:  =  3.1416  r2 
x=  3.1416x400 
=  1256.64 
Therefore  the  area  is  1256.64 
square  feet. 

9.  The  volume  of  a  sphere 
varies  as  the  cube  of  its  radius, 
and  the  volume  of  a  sphere  whose 
radius  is  1  foot  is  4.188  cubic  feet. 
Find  the  volume  of  a  sphere  whose 
radius  is  2  feet. 

Let    X  =  the  volume  of  a  sphere 

of  radius  r. 
Then,  x  =  mr^ 

4.188  =  TO 
.-.  a:  =  4.188r8 
a:  =  4.188x8 
=  33.504 
Therefore  the  volume  is  33.504 
cubic  feet. 

10.  If  a  sphere  of  given  material 
3  inches  in  diameter  weighs  24  lbs., 
how  much  will  a  sphere  of  the 
same  material  weigh  if  its  diame- 
ter is  5  inches  ? 

The  weights  of  spheres  are  pro- 
portional to  the  cubes  of  their 
diameter. 

W=mr^ 
24  =  m27 
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/.  m  =  I 
/.   W=ir* 
J^=|125 
=  11H 
Therefore  the  ephere  will  weigh 
111^  pounds. 

11.  The  velocity  of  a  falling  body 
yaries  as  the  time  during  which  it 
has  fallen  from  rest.  If  the  veloc- 
ity of  a  falling  body  at  the  end 
of  2  seconds  is  64  feet,  what  is  its 
velocity  at  the  end  of  8  seconds  ? 

V=^mt 

64=fnx« 
.-.  111=32 
F=32t 
F=  32  X  8 
=  256 
Therefore  the  required  velocity 
will  be  256  feet  per  second. 

12.  The  distance  a  body  falls 
from  rest  varies  as  the  square 
of  the  time  it  is  falling.  If  a 
body  falls  through  144  feet  in  3 
seconds,  how  far  will  it  fall  in  5 
seconds  ? 

d=m^ 
144=  mx9 

711=16 

rf=16r2 
rf=  16x25 
=  400 
Therefore  the  body  will  fall  400 
feet  in  5  seconds. 

13.  Compare  the  volume  of  two 
cones,  one  of  which  is  twice  as  high 


as  the  other,  but  with  one-half  its 
diameter. 

V=  mhr^ 
66  =  m  X  7  X  9 
.♦.  fli  =  f f 

14.  Find  the  volume  of  a  cone 
9  feet  high  with  a  base  whose 
radius  is  3  feet. 

F=  i\hr^ 
=  |f  X9x9 
=  84f  cu.  ft. 

15.  Find  the  volume  of  a  cone 
7  feet  high  with  a  base  whose 
radius  is  4  feet. 

r=ffAr3 
=  if  X7xl6 
=  ll7Jcu.  ft. 

16.  Find  the  volume  of  a  cone 
9  feet  high  with  a  base  whose 
radius  is  4  feet. 

F=ffAr2 
=  If  X  9  X  16 
=  150f  cu.  ft. 

17.  The  volume  of  a  sphere 
varies  as  the  cube  of  its  radius. 
If  the  volume  is  179|  cubic  feet 
when  the  radius  is  3 J  feet,  find  the 
volume  when  the  radius  is  1  foot 
6  inches. 
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v= 

r  mr* 

179f  = 

=  »»(«» 

*F  = 

=  ».4fi 

/.  m  = 

=  M 

.-.   F= 

=  !!'* 

V-- 

= !!(§)• 

88X27 

21X8 

=  Y 

Therefore  the 

required  volume 

is  14}  cubic  feet. 

18.  Find  the  radius  of  a  sphere 
whose  Tolame  is  the  sam  of  the 
volumes  of  two  spheres  with  radii 
3^  feet  and  6  feet  respectively. 

^1  =  If  (I)* 


^,= 


!(«)' 


•••  r,»  =  a)*  +  8" 

Si 


Therefore  the  required  radius  is 
6.37  feet. 

19.  The  distance  of  the  offing 
at  sea  varies  as  the  square  root 
of  the  height  of  the  eye  above 
the  sea-level,  and  the  distance  is  3 
miles  when  the  height  is  6  feet. 
Find  the  distance  when  the  height 
is  24  feet. 

D=mVh 

3  =  711  \/6 

"  V6       2 

2 

D  =  2^V24 

2 

=  6 
Therefore  the  required  distance 
is  6  miles. 


r,=  Jv'2071 


Exercise  107.    Page  314. 


Find  I  and  s,  if 


1.    a  =  7,  rf  =  4,  n=13. 
/=7  +  12x4 

=:55 

«  =  -V(7  +  65) 
=  403 


3.    o  =  },  rf  = 

1  = 


6,  n  =  30. 
i  +  29x6 


=  1745 

«  =  ¥(i  +  174}) 
=  2625 


2.    «  =  5,  rf  =  3,  «  =  12. 

/=5  +  llx3 

=  38 
«  =  -V2(&+38) 

=  268 


4.  a  =  63,  rf  =  —  5,  n  =  8. 

/  =  63  +  7x(-6) 

=  28 
s=  1(63 +  28) 

=  364 
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6.  a  =  f ,  rf  =  J,  n  =  15. 

=  10f 

Find  d  and  «,  if 

7.  a  =  2,  /=134,  n=13. 

134  =  2  + 12rf 

.-.  d=n 

«  =  V(2  +  134) 
=  884 

8.  a  =  0,  /=200,  n=51. 

200  =  0  +  50rf 
.-.  rf  =  4 

»  =  \H0  +  200) 
=  5100 


6.  o  =  3n,  c?  =  2n,  n  =  36. 

/  =  3n  +  35x(2n) 

=  73n 
»  =  46(3n  +  73n) 

=  1368n 


9.  a=169,  Z  =  8,  n  =  24. 

8  =  169  + 23d 
.-.  rf  =  -7 

=  2124 

10.  o  =  5a8,  Z=145a8,  n  =  21. 

145a8  =  5a8  +  20d 
.-.  d=7a^ 

«  =  V(5a»+146a») 
=  1675o8 


Insert  eight  arithmetical  means  between 


11.  13  and  76. 

a  =  13,  Z=76,  n=10 
.-.  76=13  +  9d 
.-.  d=7 
.-.  the  series  is  13,  20,  27,  34, 
41,  -.76. 

12.  1  and  2. 

a  =  1,  1  =  2,  n  =  10 
2=l+9d 
. .  a  —  ^ 
,\  the  series  is  1,  Y,  V»  ***  2. 

Find  a  and  s,  if 

16.  </=7,  Z=149,  n  =  22. 

149  =  a +  21x7 
.-.  a  =  2 

,  =  i822(2  +  149) 
=  1661 


13.  iandf. 

«  =  J,^,  =  f,n  =  10 
f=i+9rf 

•••  ^  =  j\ 
.*.  the  series  is  J,  }|,  f  •••  f . 

14.  47  and  2. 

a  =  47,/  =  2,n=10 
2  =  47  +  9rf 
.-.  rf  =  -5 
.*.  the  series  is  47,  42,  37,  ••'  2. 


16.   er=21,/  =  242,  n  =  12. 

242  =  a +11x21 
,*.  a  =  11 

s  =  V(ll  +  242) 
=  1518 
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Find  n  and  s,  if 

17.  a=17,/  =  350,e/  =  9. 

350  =  17  +  0(n  -  1) 
/.  n  =  38    • 

«  = -8/ (17 +  360) 
=  6973 


18.  a  =  34,/=10,rf=-2. 

10  =  344-(n-l)(-2) 
n  =  13 

=  286 


Find  d  and  n,  if 

19.  a=l},Z=54,s  =  999. 

999  =  ^(1} +  64) 

.-.  n  =  36 

54=l}  +  36rf 
.-.  d=i 


20.  a  =  2,/=87,»  =  801. 

801  =  "  (2  +  87) 

.-.  n  =  18 

87  =  2  +  17  rf 
.-.  d=6 


Find  c?  and  /,  if 

21.  a  =  10,  n=14,«  =  1060. 

1060  =  -y  (10  +  0 
.-.  /  =  140 
140=10+13rf 

.-.  d=lO 


22.  a=l,  n  =  20,  «  =  305. 

306  =  ^20(1  +  0 
.-.  /  =  29} 
29}=l  +  19rf 

/.  d=n 


Find  a  and  d^  if 

23.  /=21,  n  =  7,  »=106. 

106=  J(«  +  21) 
.-.0  =  9 

21  =  9  +  6rf 
.'.  d  =  2 


24.  Z=106,  n  =  16,  »  =  840. 

840  =  V(«  +  106) 
/.  a  =  0 
106  =  «  +  16rf 
.-.  d=7 


Find  a  and  Z,  if 

26.   n  =  21,  rf=4,  «=1197. 
1197  =  ^2^(2a  +  20x4) 
/.  a  =  17 

/=17  +  20x4 
=  97 


26.   n  =  26,  »  =  —  76,  rf  =  J. 

-76  =  V(2a  +  24x}) 
/.  a  =  -  9 

/=-9  +  24x} 
=  3 
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Find  n  and  /,  if 

27.  »  =  636,  a  =  9,  ^=8. 


n 


636=-[18  +  (n-l)8] 

636  =  n(9  +  4n-4) 
636  =  4n3  +  6n 
/.  n  =  12,  or  -  y 
/=9+llx8 
=  97 


28.  s  =  798,  fl  =  18,  rf  =  6. 

798  =  [*  [36  +  (n  -  1)6] 

798  =  n(18  +  3n-3) 
798  =  3n2+15n 
.'.  n  =  14,  or  —  19 

/=  18 +  13x6 
=  96 


Find  a  and  n,  if 

29.  »  =  623,  rf  =  5,  /  =  77. 

77  =  a  +  (n-l)5 
a  +  6n  =  82 

623  =  -  (a  +  77) 

=  2(82-5n  +  77) 

=  |(159-6n)  . 

/.  1246=  159  n-6na 
/.  n  =  14,  or  -^ 
a  =  82  — 5n 
=  12 


30.  «  =  1008,  rf  =  4,  /  =  88. 

88  =  a  +  (n  -  1)4 
a  +  4n  =  92 

1008  =  ^(a  +  88) 

1008  =  -(92-4n  +  88) 

=  ^(180-4«) 

=  90n-2n2 

n2_-45n  + 604  =  0 
.-.  n  =  21,  or  24 
a  =  92-4n 
=  8,  or— 4 


31.  Find  the  arithmetical  series  in  which  the  15th  term  is  25,  and 
the  29th  term  46. 

25  =  a+14</ 
46  =  a  +  2l8rf 

21=        Ud 

.-.  rf=| 
a  =  4 
Therefore  the  series  is  4,  5},  7,  •••. 


How  many  terms  must  be  taken  of 

32.  The  series  -  16,  — 15,  — 14, ...  to  make  - 100? 
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o  =  -16,  rf=l,«  =  -100 

-100= -(-32 +  11-1) 

-100  =  -(n-33) 

-200  =  n2-33n 
.-.  n  =  8,  or  25 

33.  The  series  20, 18|,  17},  -.  to  make  162}  ? 

a  =  20,  </=-!,  s=l62J 

162i  =  ?[40+(«-l)(-i)] 

326  =  n(40-^  +  ^] 

325  =  -^  +  i55« 
4  4 

6n2-165n  + 1300  =  0 

n2-33n  +  260  =  0 

/.  n  =  13,  or  20 

34.  The  sum  of  three  numbers  in  arithmetical  progression  is  9,  and 
the  sum  of  their  squares  is  20.    Find  the  numbers. 

Let  a^d,  Of  a  +  d  he  the  three  numbers. 

Then,  3a  =  9  (1) 

.*.  tf  =  3 
(a  -  rf)a  +  flS  +  (a  +  rf)2  =  29  (2) 

From  (2),  Sa^  +  2d^  =  29 

27  +  2^2  =  29 
.-.  d=±\ 
Therefore  the  numbers  are  2,  3,  and  4. 

36.  The  sum  of  three  numbers  in  arithmetical  progression  is  12,  and 
tlieir  product  is  60.    Find  the  numbers. 

Let  a  —  </,  a,  a  +  </  be  the  three  numbers. 

Then,  3a  =  12  (1) 

(a  -  d)a(a  +  rf)  =  60  (2) 

From  (1),  a  =  4 

From  (2),  a  (a^  -  eP)  =  eo 

4(16  -  rf2)  =  60 
.-.  d=±l 
Therefore  the  numbers  are  3,  4,  and  5. 
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Exercise  108.    Page  320. 


Find  /  and  s,  if 


1.  a  =  4,  r  =  2,  n  =  7. 

/  =  4x2«  =  266 
,  =  4(21-1} 

2-1 

=  508 

2.  a  =  9,  r  =  J,  n  =  11. 

/  =  9(1)10  =  i 

2  V        311; 
^l/3ii-l\ 

2  V  38  y 

Find  r  and  5,  if 

3.  0  =  1,  n  =  4,  Z  =  64. 

64  =  r8 
.'.  r  =r  4 

4><64-l 
3 
=  85 

4.  a  =  7,  n  =  8, /=896. 

896  =^r^ 
r^  =  128 
.*.  r=2 

,_2X896-1 

s  ^—  ' 

2-1 
=  1791 

5.  Insert   1   geometrical   mean 
between  14  and  686. 

a  =  14,  n  =  3,  /  r-  686 
686=14r2 

r2  =  49 
.'.  r=  7 
.'.  the  series  is  14,  98,  686. 


6.  Insert  3  geometrical  means 
between  31  and  496. 

a  =  31,  n  =  6, /=496 
496  =  31  r* 

r*=16 
.-.  r=2 
.*.  the  series  is  31,  62, 124,  248, 
496. 

7.  Find  a  and  s,  if 
/=128,  r='2,  n=7. 

128  =  a  X  2« 
.-.  a  =  2 

2  X  128  -  2 


8  = 


2-1 


=  254 

d.  Find  s  and  n,  if 

o  =  9,/=2304,r  =  2. 

._2x2.304-9 

8  —  » 

2-1 
=  4699 
2304  =  9  X  2»-i 
2«-i  =  256 
.-.  n  =  9 

9.  Find  r  and  n,  if  a  =  2,/ =1458, 
s =  2186. 

2186  =  li58r-2 
r-1 
2186  r  -  2186  =  1468  r  -  2 
728r  =  2184 
.-.  r  =  3 

1468  =  2  X  3*-l 
729  =  3»-i 
/.  n  =  7 
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10.  If  the  fifth  term  is  |  and  the  7th  term  |f,  find  the  series. 

o  =  },  n  =  3,  /  =  f }. 

r  =  f 
/.  the  series  is  |,  3,  2,  |,  }  •••. 

11.  Find  three  ^lumbers  in  geometrical  progression  whose  sum  is  14, 
and  the  sum  of  whose  squares  84. 

Let  a,  ar,  at^  be  the  number. 

Then,  a  +  ar  +  or*  =  14  (1) 

o2  +  aV2  +  aM  =  84  (2) 

From  (1),  a(l  +  r  +  r2)  =  14  (3) 

From  (2),  a\l  +  r^  +  r*)  =  84  (4) 

Divide  (4)  by  (3),  a(l  -  r  +  r2)  =   6 

(3)  is  a(l  +  r  +  r«)=14 

Add,  2a(l  +  r2)  =  20 

a(l  +  r2)  =  10  (5) 

Subtract,  2ar  =  8  (6) 

ar  =  4 

Divide  (5)  by  (6),  ^"7^  =  1 

2r2  — 6r  +  2  =  0 

.'.  r  =  2,  or  J 
a  r=  2,  or  8 
/.  the  numbers  are  2,  4,  and  8. 

Sum  to  infinity : 

12.  1,  J,  i,  -.  16.  6,  3, 1, .... 

1         9  ,-     5     _25 

8  = =  2  s  = =  — • 

1-J  1-4       2 

13.  8,2,  },....  16.   1,  },  T^jp, -. 

___8_^32  ^_     1     ^4 

'     1-t      3  1-t     3 

14.  2,  f.A,....  17.  3,-2,J, .... 

^     2     _7  ,  =  _J__  =  ? 

'"l-i"3  1+J     5 
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Find  the  value  of : 

18.  0.l6  =  — +  -i4l-  21  0  61-  ^    I     ^ 

=  i\r  +  i/V  =A+A 

=  A  =  i  =4* 

19.  0.378  =  A +  r~x:  ^-       0.736  =  3^  + -lM5_- 


=  A  +  TV\r 


_    81 
—  ITS 


8«  23.      0.363  =  :i^  +  J^^ 

.20.        0.86  =  :pi«V  ^^     ^"^'^ 

« 

Exercise  109.    Page  322. 

1.  If  a,  6,  c  are  in  harmonical  progression,  show  that  a-^bib-'e 
=  a:c.  i  +  l  =  ? 

a     c      b 

abbe 
a—b     b—c 

ab  be 

a-^b     6  — c 

a  c 

,*.  a  —  6:6  —  c==:a:c 

2.  Show  that  if  the  terms  of  a  harmonical  series  are  all  multiplied 
by  the  same  number,  the  products  will  form  a  harmonical  progression. 

^^*        *♦    — r— ;»  — nrif   '"  ^®  *^®  given  series, 
a    a-\-  a    a-\-2d 

-,  k         k  k 

*i>d  -,    — —■,  — — r-^  •••  be  the  second  series, 

a     a-^  a     a  +  2a 

The  last  series  may  be  written 

11  1  u.  ,.  .  .       , 

-1  - — ^»  J — ^f   •••  which  IS  again  a  harmonical  series. 

iC         tC  fC  rC  rC 

3.  The  second  term  of  a  harmonical  series  is  2,  and  the  fourth 
term  6.    Find  the  series. 
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In  the  corresponding  arithmetical  series  a  =■  J,  n  =  3,  1=^, 

.*.  the  arithmetical  series  is  'i,  i,  i,  i, '",  and  the  harmonical  series  is 
f,  2,  3,  6, ... 

4.  Insert  the  harmonical  mean  between  2  and  3. 

The  arithmetical  mean  between  }  and  i  is  j(^  +  }),  or  -f^. 
Therefore  the  harmonical  mean  between  2  and  3  is  ^. 

5.  Insert  2  harmonical  means  between  1  and  \, 

The  two  arithmetical  means  between  1  and  4  are  2  and  3. 
Therefore  the  two  harmonical  means  between  1  and  J  are  }  and  }. 

6.  Insert  6  harmonical  means  between  1  and  |. 

The  5  arithmetical  means  between  1  and  7  are  2,  3,  4,  5,  6. 
Therefore  the  5  harmonical  means  between  1  and  |  are  J,  J,  J,  J,  J. 

7.  The  first  term  of  a  harmonical  progression  is  1,  and  the  third  term 
|.    Find  the  8th  term. 

In  the  corresponding  arithmetical  progression  a  =  1,  /  =  3,  n  =  3. 

/.  3  =  l4-2rf 
d=l 
Therefore  the  arithmetical  series  is  1,  2,  S,  ..*,  and  the  harmonical 
series  is  1,  J,  J,  ••.. 

Therefore  the  8th  term  is  |. 

8.  The  first  term  of  a  harmonical  progression  is  1,  and  the  sum  of 
the  first  three  terms  is  IJ.     Find  the  series. 

Let  d  be  the  common  difference  of  the  corresponding  arithmetical 
series. 

Then  the  harmonical  series  is 

1  1 


1, 


1  +  d*   l  +  2rf' 


l-f<i      l  +  2rf        * 
6(1  +  rf) (1  +  2 rf)  +  6(1  +  2  rf)  4-  6(1  +  rf)  =  11(1  +  d) (1  +  2rf) 

5(1  +  rf)  (1  +  2  rf)  =  6(1  +  2  rf  +  1  +  rf) 
6+16rf+10rf2=12  +  18d 
10rf2-3rf=7 

.-.  d=l,  or  — ^ 
Therefore  the  series  is  1,  },  j,  etc. 
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9.  If  a  is  the  arithmetical  mean  between  b  and  c,  and  b  the  geometri- 
cal mean  between  a  and  c,  show  that  c  ia  the  harmonical  mean  between 
a  and  6. 

2 

/.  2a  =  fc  +  c 

Transpose,  ft  =  2  a  —  c 

Multiply  by  6,  b^=2ab-^bc 

But,  6'^  =  ac 

/.  ac  =  2  a6  —  &c 

(a  +  fc)c  =  2  a6 

2  aft 
/.  c  = 

a  +  ft 

10.  The  arithmetical  mean  between  two  numbers  exceeds  the  har- 
monical  mean  by  1,  and  twice  the  square  of  the  aritliinetical  mean 
exceeds  the  sum  of  the  squares  of  the  harmonical  and  geometrical 
means  by  11.    Find  the  numbers. 

Let  a  and  ft  denote  the  numbers. 

Then,  £±*  =  ^£L+i  (i) 

From  (1),  (a  +  ft)2  =  4aft  +  2a  +  26 

a2-2aft+ft-i  =  2(a  +  ft)  (3) 

From  (2),  (a  +  ft)*  =  8  a^i^  +  2  ab(^a  +  ft)2  +  22(a  +  ft)2 

a*  +  2a»ft  -  6a2ft2  +  2aft8  +  ft*  =  22(a  +  ft)2  (4) 

Divide  (4)  by  (3),  a2+4aft+ft2=  ll(a+  ft^  (5) 

From  (5)  and  (3), 

2(a2  +  4aft  +  ft2)  =  ll(o2-2aft  +  ft2) 

9a2-30aft  +  9ft-^  =  0 

8a2-10aft  +  3ft2=0 

(3a-ft)(a-3ft)  =  0 


.'.  a  =  3ft,  or  1 
Substitute  in  (3) , 

9ft2-6ft2  +  ft2  =  66  +  26              or,      -- 

■T  +  '"=3'  +  ^» 

.-.  ft  =  2 

.-.  ft  =  6 

a  =  6 

a=,2 

Therefore  the  numbers  are  2  and  6. 

1. 


Expand  to 
1 


2. 


3. 


4. 


l  +  2ar 
1 
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Exercise  110.    Page  327. 
four  terms : 

=  ^  +  5ar  +  Cr^  +  Ds*  +  .- 
=  -4  +  5x  +  0x2  +  j)^  ^  ... 
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2-3x 
1 


1 
A 


2-3x 


=  ul  +  5x  +  Cx2  +  Dar8  +  ... 


2^  +  2Bx  +  2Cza+2Z>x8+... 

-3^x-3Bx2-3CV... 
2^  +  (2B-3^)r+(2C-35)x2  +  (2D-3a)x8+.- 
1,  25-3^  =  0,  2(7-35  =  0,  2i)-3C=0,  etc. 
},  B=f,  a=f,  />  =  H,  etc. 
^      3x  .  9x2  ,  27x«  , 


2       4 


8 


16 


\±JL  =  ^  +  ^r  +  0x2  +  2)x8  + 


2  +  3x 
l  +  x  = 

l  +  x  = 

2:4  = 

-4  = 

14-x  , 

2  +  3x" 

1-x 


2-4  +  2Bx  +  20x2  +  22)x8  +  ... 
+  3^x  +  35x2  +  30x8  +  ... 
2^  +  (2B  +  3^)x+(20+35)x2+(2D  +  30)x8+... 
1,  25  +  3^=1,  20+35  =  0,  22)  +  3O=0,  etc. 
J,  5  =  -i,  0=f,  i)  =  -x*^,  etc. 
1      X      3x2      9aJi 


1      X      3x2      _ 


y 


2      4        8         16- 


1  +  X  + 

1- 


X2 
X 


=  -4  +  5x  +  0x2  +  j)j»  +  ... 

=  ^  +  5x  +  0x2  +  2)a:»  +  ... 
+  ^x  +  5x2+  Ox«  +  -.. 
+  ^x2  +  5x»  4-  — 


• 


+  ^x2  +  5x»  4-  — 
1  -  X  =  ^  +  (5  +  ^)x  +  (0+ 5  + ^)x2+ (Z)+ 0+ 5)x»+ ... 
^  =  1,  5  +  ^=-l,  0+5  +  ^  =  0,  2)+O+5  =  0,  etc. 
A=\,  5= -2,  0=1,  i>=l,  etc. 

^"^      =l-2x  +  x2  +  x«f... 
l  +  x  +  x2  7 


V. 
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l-\-  X  -^x* 

5  — 2x  =  ^  +  jBar+  Cx^+Dx^+  — 

■{■Ax-^Bj^-^Cs^-^-*- 

—  ^jc^-^xS 

5-2j:  =  ^  +  (^+^)r+(C4-B-^)j^+(Z)+Cr-^)x«+... 
^  =  5,  B  +  ^  =  -2,  C+iB-^  =  0,  i>+C-J5=0,  etc. 
^=6,  ^=-7,  C=12,  2)= -19,  etc. 

l  +  x-^a  ^ 

2  — 3x  =  ^  +  5ar+  ac2+2)ar8+  ... 

—  2-4x  —  2 jBx2  -  2  Cx« 

2  -  3a:  =  ^+(-B-2^>+(C-2B+3^)x2+(D-2(7+3^)ar«+... 

A  =  2,  J5~2^=-3,  C-2B+3^=0,  i>-2  (7+3^=0,  etc. 
^=2,  5=1,  a=-4,  D  =  ^ll,  etc. 
.•.^-^^=2  +  x-4.^-11.3  +  ... 

1  —  X  —  x-* 

3  +  ar  =  ^  +  B.r  +  Car^  +  Da^  +  ... 

--4x-Bar2-Cx«... 

—  ^JT^— Ba:8 

-4  =  3,  B-^=l,  C-5-^  =  0,  i>-C-JB  =  0,  etc      • 
^  =  3,  5  =  4,  0=7,  5=;:  11,  etc. 

1  —  a:  — a^* 

8.     r-^^^  =  ^  +  5a:+Cx2+2)aJ>+... 
1  +  x  +  a:* 

1  +  X  =  ^  +  5x  +  Cx2  +  DxS  +  ... 

+  ^  +  5x2  +  ar«  +  ... 

+  ^x2+5x«+... 

l  +  a:  =  ^  +  (5+^)x+((7+5  +  ^)x2+(2)+C+5)x»+... 
-4=1,  5  +  ^=1,  (7+5  +  ^  =  0,  Z>  +  C+5  =  0,  etc. 
^=1,  5  =  0,  C=-l,  5=1,  etc. 

.-.  ,    ^"^^     =l-x2  +  x8 

1  +  X  +  x3  ^ 


/ 


/ 
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l-a:-6x^  -r        -r         T-         -r 

1  — 8jr=^+5x+  Cx2  + 2)2:8+  ... 

—  Ax  —  Bx^  —  Car*  —  ••• 

—  6^t2-6Bx» 

1  -  Bar  =  ^  +  (B-^)x  +  (C-5-6^)a^+(Z)-C-6B)ar»+ 
^=1,  ^-^  =  -8,  C-5-6^  =  0,  2)-a-6J5  =  0,  etc. 
^=1,  J5  =  -7,  C=-l,  Z)=-43,  etc. 

l  —  x  —  Qs^ 
Expand  to  five  terms  : 


10. 


2  +  a: 


-  A-^  Bx  +  Cx^ •{■  Di*  +  Ejt^  + 


4  =  2^  +  25x  +  2  Ora  +  2Z)a:«  +  2^a:*  +  ... 

+    Ax -\- Bx^ -\- Cx^  ^  Dt^ -\- '" 
4  =  2^4-(25+^)r+(2C+B)2-2+(2Z)+(7)ar»+(2i^+Z>)a:*+... 
2^  =  4,  25+^  =  0,  2C+J?=0,  2Z)  +  a  =  0,  2^  +  i)=0,  etc. 

A  =  2,  ^=-1,  0=  j//)  =  -t,  ^=J,  etc. 
4  o  ,  r=*      a:*  ,  T* 

2  +  ar  2       4       8 


11. 


2-x 


=  ^  +  5ar  +  Cx2  +  Dj^  +  ^r*  + 


3  +  x 

2  —  a:  =  3^  +  35a:  +  3  0x2  +  31)2^  +  3  £rx*  +  ... 
+    ^a:  +  jBa:2  4.  C'a^^2)j^4^... 

2  -  ar  =  SA-^{SB+A)x-\-(SC-\-B)a^'\-(^^D+C)x»-\-(SE'\-D)a!*  +  ... 
3^=2,  35+ ^=-l,3C+ 5  =  0,  32)+ 0=0,3  jr+Z)=0,  etc. 
^  =  j,  B=-i,  C=5V  ^--/r»  ^=]ffT*  etc. 


2  — g_2      6a:      S-r' 

3  +  a:~3       927 


5x«      5^ 
81       243 


5-2a: 


=  -4  +  5a:  +  Ca^«  +  Djfi  -^  Ex*  + 


l  +  Sx-xa 

5  — 2a:  =  ^  +  5x+  02  +  5x«  +  ^ar*  +  ... 

+  3^a:  +  3 5a^^  +  3  Gr*  +  35a:*  +  ...  ' 

.-  -r  At^  -  Bx^  -  Cx* 

6-2a:=^+(5+3^jx1+(a+35-^)a:3  +  (5+3C-5)x^ 

+  (Jg^+35-(7)a^-t-... 

-4=5,  5  +  3^  =  -2,  a+35-^  =  0, 

5  + 3  C- 5  =  0,  /?  +  35- a=0,  etc. 

^=5,  5=-17,  C=66,  5=-185,  £  =  611,  etc. 
5-2x 


l  +  3a:  — a:^ 


=  6-17x  +  66a:2_i85-p8  +  611a4 
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13.    £l=l£±i  =  ^  +  5x+Cx2+2)x8  +  ^a:*  +  ... 
«     (x-2) 

+  ^x  +  Bx^  +  Cj^  +  -Dx*  +  ... 
xa-x+l  =  -2^4-(^-2-B)x+(B-2a)x2  +  (C-2Z>)x« 

+  (Z)-2^)r*  +  ... 

_Q>i— 1      >l— 9.  7?  =  —  !      7?  — 9/7=1      /7— 9n^ft 


-2^  =  1,  ^ 


+  (Z)-2^)r*  +  ... 
-25  =  -l,  5-2a=l,  C-22>  =  0, 
-52^  =  0-  etc. 


14. 


16. 


i>-2-£;  =  0,  etc. 

^  =  -J,  -B=J,  C=-f,  2>  =  -A»  ^  =  -A.  etc. 
ga-x+l^      1      X     3x8      3t8      3t* 
"    x-2  2      4       8         16       32 

y2_j:.f  1_       1  ^    1      3x     3xg      3x^ 
.t(x-2)  2x     4       8        16       32 

_3x-2  ^     3x^-2_^^      ^^      ^^      j^^      ^^ 

(X-1)2       xi-2x+l  T-  -r  -r  T  T 

3x  -  2  =  ^  +  Bx  +  Cx2  +  i>x»  +  £:x*  +  ... 
-2^x-2i?x2-2Cx«-2i)x*|^ 

+  ^x^  +  5x8  +  Cx*  + — 
3x-2  =  ^  +  (5-2A)x  +  (^-25  +  C)x2 

+  (J?-2C+Z))x8  +  (C-2i>+^)x* 
^  =  -2,  £-2^=3,  ^-2B+C=0,  B-2C+i> 
C-2Z)+^=0 
l  =  -2,  5=-l,  C=0,  2)=1,  Jr=2,  etCi 

l£l^  =  -2-x  +  x8  +  2x*  +  ... 

(X-1)2 

.  -l£j=l-  =  -?-l  +  ar2  +  2x«+... 
x(x--l)^  X 

^^5^^tJ— =  .4+5x  +  Cx2  +  />x«+^x*  + 

—  X*  +  X—  1 


=  0, 


r2  -  X  +  1       ^ 


(x— l)(x2+l)      x**  — x*  +  a:— 1 

x^  —  x+l  =  — ^  —  Bx—  0x2-  2)a;8  _  ^:c4 

+  -4x  +  i?x2  +  Cx«  +  Z>x*  +  .j;^ 

-  ^X2  -  Bt8  -  CX*  ^TlT 

+  -4x8+i?x*+  ... 
:9-ar+l  =  -^+(^-B)x-(^-J5+  C)x3 

+  (^--B+C-i>)x«+(5-C+Z>-^)x*  + 


-^=1,^--B=-1,^-B+C=-1,  ^-5+C-/>  =  0, 


+  (^--B+C-i>)x«+(5 
-1,^-B+C=-1,^-^ 
B- C+2>-i?=0,  etc. 
^  =  - 1,  B  =  0,  0=  0,  Z)  =  -  1,  E  =  -  1,  etc. 

•^l-A+l-  =  -l-.x3-x*-... 


'•  (x-l)(x2+l) 
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Exercise  111.    Page  329 

Besolve  into  partial  fractions : 

1  7a?+l         _    A  B    _Ax'-6A+Bx^4B 

(x+4)(ar-6)      ar  +  4      ar-S  (ar  +  4)(x-6) 

^  +  ^=7  -54  +  45=1 

A=B  5  =  4 

7x+l        _      3  4 


(x  +  4)(*-5)      ar  +  4      a:-6 

2  7x-~l  =      ^       I       ^     ^4-34g+ Jg-25jr 
(l-2x)(l-3ar)      l-2x      l-3x         (1-2t)(1-3x) 

-4+5  =  -.!  -34-25=7 

4  =  -5,  5  =  4 

.  7x-l  ^      6 4__ 

"  (l-2x)(l-3x)      2x-l      3x-l 

3  6x— 1  =      ^       u     ^    _4x  — 64  +  25x  — 5 

(2x-l)(x-6)      2x-l      x-6  (2x-l)(x-6) 

4  +  25=5,  -64-5  =  -l 

4  =  -i,  5  =  } 

.  5x-l  ^1.8 

*'  (2x-l)(x-5)  3(2x-l)      8(x-5) 

4  x  —  2  _     4      .      5    _4x  +  24  +  5x-55 
(x-6)(x  +  2)      x-5      x  +  2  (x-5)(x  +  2) 

4  +  5=1,  24-55=-2 

A=^,  5=f 

.  ^"^         ^34 

**  (x-6)(x  +  2)      7(x-5)      7(x  +  2) 

5  3     _     4     .     5x  +  C   ^  4xg  +  4x  +  4  +  5x2  -  5x  +  Cx  -  O 
'   x«-l      x-1      x2  +  x+l  x8-l 

4  +  5=0,  4-5+C=0,  4-0=3 
4=1,  5=-l,  (7=-2 

.        3^1  x  +  2 

"    X«— 1        X— 1        X3+X+1 

g    xg— X  — 3^4  .     B     .      G    _4xg— 44  +  5xH25x  +  Cxa-2(7x 
x(x2  — 4)      X      X— 2      x+2  x(x2  — 4) 

4  +  5+C=l,  25-2C=-l,  -44  =  -3 

a:2-x  — 3       3  1  .         3 


xCx2  -  4)      4x      8Cx  -  2)      8Cx  +  2) 
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'  :F3(ar  +  6)      x^      x      x -\- b  x2(ar  +  6) 

3a:a_4  4.4.         71 


a^ix  +6)  5x2     26ar     26(ar  +  5) 


o.     -r -T-r: rr  =  ": 777,  "1 Z  + 


(x-l)2(x+2)      (ar-l)2     T-l      ar  +  2 

_^ar  +  2^  +  .Br2  +  -Bar  —  2^+Car^  —  2ar+<7 

(x-l)2(x  +  2) 
B+a=7,  ^  +  ^-2(7=-!,  2^-2B+C=0 
-4  =  2,  -B  =  Y»  C'=-y 
.  7ar2-ar         ^         2  11  10 

••  (a:-l)2(x  +  2)      (x-l)2"^3(a:-l)      3(a:  +  2) 

g    2.r2-73r+l  _.     ^      ,      Bx  +  C 


_Ax^-^Ax-^A-^  Bx^  ^Bx-\'Cx-'G 

aHJ-1 
^  +  -8=2,  ^-B4-C=-7,  ^-C=l 

^  =  -1,  B  =  J/,  C=-f 
.    2x2~7j:+1^  4  lOar-7 

x^-'l  3(a:-l)      3(a:2  +  ar+l) 

10  7a:  — 1  _      A      .     B    _Ax  —  A  +  6Bx-\-  B 
(6x+l)(x-l)      6x+l      ar-1         (6a:  +  l)(ar- 1) 

^  +  65  =  7,  -^  +  5  =  -l 

.  7a:--l  ^         13  .         6 

"  (6x+l)(a:-l)      7(6a:+l)      7(a:-l) 

11  a:2  -  3  ^Ax  +  B  .      G 


(a^2+l)(a:  +  2)       x^ -\- 1        a:  +  2 

_^a^»4-2^a:+.Bar4-2.g+(7x2+(7 
(a:2+l)(a:  +  2) 
A+C=l,  2^+5  =  0,  25+C=-3 
^  =  1,  B  =  _|,  C=i 

ar2_3       •         4a: -8  1 


(a:2  +  1)  (a:  +  2)      6(a:2  ^  1)      ^^^  +  2) 
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12         x^  —  x+1       _Ax+  B  C  D 

(x2+l)(ar-l)2       ar^+l        (x-1)*      x-1 
^  Ax*^2Ax^+Ax-^Bx^'-2Bx-\-B^  Cx^-^-  G^Dr^-DT^+Dx-D 

(a:2+l)(x-l)a 

^  =  0,  J5=J,  C=J,  2)=0 


Exercise  112.    Page  335. 
Expand : 

1.  (a  +  by  =  aT  +  7a«6  +  21a662  +  36o«&»  +  35a«6*  +  21  aaft^  +  7 a6» +  67, 

2.  (x-2)5  =  a^ -6  X  2r*  +  10  x22t«- 10x28x3  +  5x2*0: -2* 

=  0^- 10  a;*  +  40x«-80ar3  +  80X-32. 

3.  (3j:-2^)* 

=  (3.x)*-4(3x)8(2y)  +  6(3x)2(2y)2-.4(3a:)(2y)8  +  (2y)* 
=  81  ar*  -  216ar8y  4.  216a^»y3  -  96xy«  +  16 y*. 


-(i)-'e)'(;)-K;)'('J-(i)"©'-Hi)'(9* 
-«(i)(^)'^©' 

=  ??.?£!  4. 1^-20  + i^-?^  +  ^*. 

6.    (4  +  3^^)* 

=  4*  +  4(48)  (3  y)  +  6(42)(3y)2  +  4(4)(3y)8  +  (3y)4 
=  266  +  768y  +  864  y2  +  432  y8  +  81  y*. 

6.    (a8  +  6y 

=  (a8)7  +  7(a8)6ft  ^  21(a8)662  +  35(a8)468  +  35(a8)864  +  21(a8)266 

+  7(a8)V  +  67 
=  a2i  +  7ai»6  +  21  ai^fca  +  360I268 ^.  350954  ^  21a^b^  +  7a86«  +  67, 
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7.    (m«+n8)8 

=  (m2)8  +  8(m9)7(n8)  +  28(»i2)«(n8)2  +  66(m«)»(»8)8 
+  70(m2)*(n»)*  +  56(i««)«(««)»  +  28(w2)2(»8)« 

=  w"  +  8  mi*n8  +  28  mi>««  +  66i«W|i»  +  70  m^ia  +  55  TO«ni« 
+  28  iw*n"  +  8  tnV^  +  li^. 

a   (a-6«)T 

=  a7  -  7  a«6«  +  21  a«6»  -  35  a*6>  +  35  M^  -  2 1  o2fri«  +  7  aftw  -  &», 

9.   (a*  +  fc')6 

=  (ai)6  +  5(a*)*(6^)  +  10(0^)8(6^)2  +  10(ai)2(6*)» 

+  5(ai)(6V+(6*)« 
=  a*  +  6a26*  +  lOaM  +  lOofc^  +  bah^  +  6^ 

10.  (a-i +  6-«)«  =  o-«  + 3  «-«&-« +  3a-i*-*  +  &"*. 

11.  (»!"*  + n«)* 

=  (m"^)*  +  4(«"i)8(f»»)  +  6(m~i)2(rta)a  +  4(»~J)(i|2)»  +  (n«)* 
=  m-«  +  4m"^n«+  6  m-ifi*  +  4  m-^n*  +  n^. 

12.  (ar-3  +  «')« 

=  (x-«)«  +  6(ar2)^(«*)  +  15(x-8)*(«')«  +  20(ar«)*(2*)« 

+  15(a:-3)^(«*)*  +  6(ar2)(«*)6  +  (^t)« 
=  x-w  +  6  ar-%' +  15  «-««*  +  20  *-««2  ^.  15  ay-tjgl  ^  e  a;-2«^  +  a*. 

13.  (2xa  +  y*)6 

=  (2x2)6  +  5(2x3)*(5f^)  +  I0(2x3)8(y*)2  +  10(2x2)2(y^)» 

+  5(2x2)(yi)*  +  (y*)6 
=  32x10  +  80x8yi  ^  80a«y  +  40«*y*+  10x*y«  +  yi 

14.  (a^-^c^y 

=  (a*)4  -  4(ai)8(c')  +  6(a*)2(c')2  -  4(a*)(c')8  +  (c*)* 
=xa2_4aM  +  6a€*  — 4a*c2+c*. 
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16.   (2a«-iV«)» 

=  (2a2)»  -  5(2a«)<(}>/5)  +  10(2-o«)«(  J  \/5)« 

- 10(2  o»)«(  J  V5)»  +  6(2  a«)  ( JVS)*  -  ( J  V5)» 
=  82o»»-40o^  +  20a' -  5oV+ to«  —  ^o*. 

16.    (f-^)' 

=(?)'-(f)*(a-^^ftT(a--(?r(a' 

--(rT(0-KTT(a* 


flU      7 all  ^  21  a»      35a»  .  38a«     21ft*  .    7ft«         ft^ 


-'(?)(!!) -(S 


ft7      2^Y       46*       gj}        166       32a      64a*      128a7 

17.  (|^+i6v^y 

=  (|^)%  3(1^)^^  VS)  +  3(1^)  (ibV-ay  +  (i6  V^)» 

_8a8      Qa^      3a«      a^6« 
6«         6»         2  8   * 

18.    (2a^y-i-yVy)* 

=  (2x3if-i)*-4(2xay-i)8(yv^)  +  6(2*«3f-»)«(yV5)« 

-4(2x2y-i)(yV^)»  +  0fV];)* 

=  16a*y^  -  32a;«y"i  +  24«*y  -  8ar*yJ  +  y«. 


19.  f2i»+v?y 


-  (f)'"(t)*ff)-(f  )'{?)■ 

*Kf)'(x)'-'(t)(|5)Mf)' 

_aV     To'     21«^  ■  36a^      ){6       2tft^     76^     ftt 

6*     6i*      fcH       6¥     jH       „}      „¥    «'' 
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20. 


m-m    ■ 

-(i)'-'(i)'(h'!)^>«(i)"(l>^)' 

o*       5a*   ,  5a*      5  6*       56*         6* 


fcV*     26^       ^*      4o*      16a*     32a* 

21.    (2a6-«-6a*y 

=  (2a6-2)7  -  7(2a6-«)8(6a*)  +  21(2a6-a)6(6a*)a 

-  36(2a6-2)*(6o*)«  +  36(2a6-«)8(6a*)* 

-  21(2a6-2)2(6a*)*  +  7(2a6-«)(6a*)«  -  (6a*)T 

=  128  a^fe-i*  -  448  a'^Vu  +  672  a«6-8  -  560  o^^'ft"^  +  280  a^ft-a 
-84a*6  +  14a46*-.aV. 

22.  f^-Ji-£y 

-  y  )-«(°wi)*(5) + »(!/i)'(i)--(!>ri)'(i)' 

+  ■KS^'"i)■(3'-"(!^'^)(5^(s)■ 

_a«c«      gn'c^      16  o«c«      20  a»c^      16  oV      6ac^      d> 
*^<^       i.di         **''*  Wl  *^        M^       <^'     . 

a*      5a*  ,  10a*      106*  .  56*        6* 
T ; TT  + 


^      6*c*       6^c        a*c*     a*c2     a*c* 
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24.  Find  the  fourth  term  of  (2ar  — Sy)^. 

fl|^  (2  x)*(-  3  y)8  =  -  36  X  2*  X  3»  a:*5f«  =  - 16120  a:*y». 

26.  Find  the  ninetji-seyenth  term  of  (2  a  —  6)^ 

100.99.98.97  .g.,,^.^ 
1.2.3.4       ^     "^  ^      ^ 
=  26  .  33  .  49 .  97  .  2*  a*6W  =  400  •  33  •  49 .  97  a*6««. 

26.  Find  the  eighth  term  of  (3jr  — y)". 

11.10.9.-8.7.6.6.3   .,,., 
1.2.3.4.6.6.7    ^     ^  ^    ^^ 

=  -llX6x3x2x3*r*y7  =  .  26730  ar*yT. 

27.  Find  the  tenth  term  of  (2a2  —  Ja)a>. 

20 .  19 .  18 .  17  .  16 .  16  ■  14 .  13 .  12  /'2aS^iir— Aa'i' 
1.2.3.4.6.6.7.8.9    ^^-'^  »"^ 

=  -20.19.2.17.13.2ii:^«*^=-6-10-n.l3.2«a»i. 


28.   Find  the  fifth  term  of  (a  -  2V6)26. 
26.24.23.22^,,^     0^/5)4 
1.2.3.4 
=  26 .  23 .  22 .  2*a2i62  =  26 .  23 .  11  •  2«o»6a. 


29.  Find  the  eleventh  term  of  (2  —  a)^, 
16. 16. 14. 13. 12. 11. 10. 9.  8.  7 


26(-a)io 


1.2.3.4.6.6.7.8.9.10 
=  4. 14. 13. 11 . 26aW  =  7  .  11 .  13.29aio. 

30.  Find  the  fifteenth  term  of  {x  +  y)«>. 

20 .  19 .  18 .  17 .  16 .  16 .  14 .  13 .  12 .  11 .  10  ■  9  ■  8 .  7  ^  14 
1 .  2 .  3 . 4 .  6 . 6 .  7  . 8 .  9 .  10 .  11 .  12  .  13 .  14  ^ 

=  20 . 1 9 . 3 . 1 7  . 2  a:«y "  =  3 .  6 . 1 7  . 1 9 . 2«  a^y  1* . 

31.  Find  the  fourth  term  of  (3  —  2x3)9. 

?_L§_l7  (36) («  2 a:3)8  =  -  84 .  36  .  28 a:6  =  -  37 ;  26 .  7 a:8. 
1*2.3 
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82.  Find  the  twelfth  term  of  (a^  — aVx)". 

17.16.16.14»13.12.11»10.9.8.7  ,^.e/    aVxVi 
1.2.3.4.5.6.7.8.9.10.11        ^    ^  ^  ^ 

=  -  17  .  14 .  13. 4ai2aiixV^=  -  17  •  13.  7  .2»a»x^. 

33.  Find  the  serenth  term  of  (j/^  —  !)». 

38 -37 -36 -35 -34 -33  (^»)«!(_  1)«  =  19 .  37  •  7  •  17  •  83  »«. 
1.2.o.4*0*o 

a 

34.  Find  the  fifth  term  of  (}a  —  hVhy^, 
21.20.19.18 


1.2.3.4 


(}a)i-(-6V6)* 


=  21.5.10.3^6«  =  ?ili:Ill?a"66. 

86.  Find  the  fourth  term  of  ( Va  —  v^)*). 

?^li^  ( V^)"(-  ^P)»  =  -  1140a-^6a. 
1*2.3 

86.  Find  the  third  term  of  ( Va  —  V^y, 

II?  (  v^)5(-  Vi:6)a  =  -  21  a^6. 
1 . 2 

87.  Find  the  sixth  term  of  (  v^oa  -  V^y, 

38.  Find  the  eighth  term  of  ( Vja  +  \/j^)» 

20.19.18.17.16.16.14    ^3^^ 
1.2.3.4.6.6.7         ^    ^   '^    '^    * ^ 

=  19.17.16.162^  g!a¥:,^=19'17.16.15^l^^i 

3^^  4^  38. 2^ 


19.17.8.6.2 
9 


aV,}. 


89.  Find  the  ninth  term  of  (xV^  +  y\/^)W. 
16. 15. 14. 13. 12. 11. 10. 9 


1.2.3.4.6.6.7.8 
=  13.11.10.9x8/. 


(xvCri)8(yvCn:)8 
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40.  Find  the  fifth  term  of  /a«6-^^V*- 


31 .  30 .  20 .  28 


86-^\* 


.30.20.28.,^.^/     36-a\ 

1.2.3.4   ^  ^  V  v^6y 


=  31.5.20.7  a8iZ»27  ^JlI  =  5 . 7 .  20 .  31 .  3*  a^h^^. 


a 


10 


41.  Find  the  seventh  terra  of  (jc  +  :r"i)*». 

2fi(2n  -  l)(2n  - 2)(2n  -  3)(2n  -  4)C2n  -  6)  ^a^^/l 

1.2.3.4.5.6 

=  n(2»-l)(n-l)(2n-3Kn-2)C2n-5)    .„_u 

3.5.6 


e)' 


Expand  to  four 


1.       (1  +  ^) 


i_ 


2.      (1  +  jr)-^  = 


3.     (l  +  x)"J  = 


4.       (l-a:)*  = 


6.     (1  -  x)"^ 


6.       (l  +  a:)^  = 


Exercise  113.    Page  341. 
emis : 

^2  2.3 

+  }x  — Ja^J  +  ^J^x* . 

-2j:  +  "^:""^a:3^-2.--3.-4^^ 


23 


-2x  +  3x2-4««  + 


^2  2.3 


-ta:+^ 


i^-iirini 


2  2.8 

Jar— Jar2  — y^a:8 


3^  + 


2 


+  «-  +  =^^^-=^^-^ft^^  + 


^2  2.3 
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^  "^  '2  2.3 

Z  2  •  o 

=  1  —  3ar  +  6  J^» .- 10a:»  +  ... 

=  1  -  26  ar  +  376x2  -  4376aJ»  +  ... 

11.  (2ar  +  3y)* 

=  (2x)i  +  i(2x)-t(3y)  +  L^  (2x)-*(3y)« 

2^^      2^x^     2^^xi 

12.  (2ar  +  3j^r^ 

=  (2x)--*-i(2x)-J(3y)  +  :^ll=li(2x)-^(3y)2 

=  _i 9.y         189.ya      7.11.27.y8 

2^     2Vxi     2^x^^         2^:.-^^ 

13. 


*/~5 

V  a-'  —  X 

=  (a2)"t  +  J  (a2)- Jar  +  -^^'""^  (a2)~tx2 

1    ,     X     ,    5ar2    ,     15^ 
a*     iJ      32  a*      128  a"  5?" 
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14. 


=  (a  -  a;)"* 


*  2  2»3 

15.  Find  the  fourth  term  of  (  a ]*• 

2-3  V     2VS/  V     8  J/ 


16.  Find  the  fifth  term  of — 


8a:' 
1 


V(a-2a:)2 

2*3*4 

17.  Find  the  third  term  of  (4  —  7 1)' 

Lrii  (4)^(-  7 1)«  =  -  A(4)-'''(49  x*)  =  -  ^- 
2  ^-r" 

• 

18.  Fmd  the  sixth  term  of  (a^  -  2oar)^. 

!'j  —  *  — ^"1  (a2)-V(«  2  aar)*  =  -  ^,  a"^"  (-  32  a^a*) 
2*3.4*6  ^    ^       ^  38    ^ 

19.  Find  the  fifth  term  of  (1  —  2a;)""^ 

2*3*4  ^         ^       2^  ^ 

20.  Find  the  fifth  term  of  (1  -  a;)"*. 
■,3.,4*-6.-6.       .4^^5^^ 

2*3*4  ^ 

21.  Find  the  seventh  term  of  (1  —  xy. 

2.3.4-5.6  ^       ^  2ii> 
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22.  Find  the  third  tenn  of  (1  +  x)  ^. 


2n     \     2n / 


jfi  = 


2n+l 


2  8 


23.  Find  the  fourth  term  of  (I  +  r)~*. 


2.3  ^^ 


24.  Fiod  the  sixth  term 


2.3.4.6  \     xj  7*  \     ^J 


207 


7* .  2"^a!* 


26.  Find  the  fifth  tenn  of  (2  a:  -  8y)"*. 


_7-11.16.81^-V. 


26.  Find  the  fourth  tenn  of  (1  —  Sx)"*. 


riii^JL=i£(_6x).=-w(-m:^)  =  ?^ 


Exercise  114.    Page  346. 

Given: log 2  =  0.3010;  log 3  =  0.4771;  log 6  =  0.6990;  log 7  =  0.8451. 

Find  the  common  logarithms  of  the  following  numbers  by  resolTing 
the  numbers  into  factors,  and  taking  the  sum  of  the  logarithms  of  the 
factors. 

1.  log  6.  2.  log  15. 

log  2  =  0.3010  log  8  =  0.4771 

log  3  =  0.4771  log  5  =  0.6990 

.-.  log  6  =  0.7781  /.  log  15  =  1.1761 
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3. 

log  21. 

log  3  = 

=  0.4771 

log  7  = 
.-.  log  21  = 

=  0.8461 

=  1.3222 

4. 

log  14. 

log  2  = 

=  0.3010 

log  7  = 
/.  log  14  = 

:  0.8461 

=  1.1461 

5. 

log  26. 

log   6  = 

=  0.6900 

log  6  = 
.\  log  26  = 

=  0.6990 

=  1.3980 

6. 

log  30. 

log  10  = 

=  1.0000 

log  3  = 
.-.  log  30  = 

=  0.4771 

=  1.4771 

7. 

log  42. 

log  2  = 

:  0.8010 

log  3  = 

=  0.4771 

log   7  = 

:  0.8461 

.•.  log  42  = 

:  1.6232 

8. 

log  420. 

log  42  = 

=  1.6232 

log   10  = 
.-.  log  420  = 

=  1.0000 

=  2.6232 

9. 

log  0.021. 

log      21  = 

:  1.3222 

log  0.021  = 

:  8.3222^ 

10.  log  0.36. 
log      6 


log.  7 
/.  log  36 
.-.  log  0.36 


0.6990 
0.8461 

1.6441 
9.6441 


-10 


11.  log  0.0036. 

log  0.0036  =7.6441 -10 

12.  log  0.004. 

log  2  =  0.3010 
log  2  =  0.3010 

.-.  log4  =  0.6020 

.-.  0.004  =  7.6020  - 10 

13.  log  2.1. 

log  21  =  1.3222 
log2.1  =  0.3222 

14.  log  16. 

log  2  =  0.3010 

log  2  =  0.3010 

log  2  =  0.3010 

log  2  =  0.3010 

/.  log  16  =  1.2040 


10 


15.  log  0.066. 

log  2 
log  2 
log  2 

.-.  log   8 : 
log   7 

.-.  log  66; 
.'.  log  0.066; 


0.3010 
0.3010 
0.3010 

0.9030 
0.8461 

1.7481 
6.7481 


-10 
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16.  log  0.63. 

log  3  =  0.4771 
log  3  =  0.4771 

/.  log  9  =  0.9642 
log  7  =  0.8461 

.-.  log63=  1.7993 
.-.  log  0.63  =  9.7993 -10 

Fiod  the  common  logarithms  of  the  following : 

^^-   ^'^  23.  6*. 

log  2  =  0.3010  log  6  =  0.6990  [6 

.-.  log  5*  =  0.1398 

24.  7^ 
log     7  =  0.8461  [U 

.-.  log  7^  =  0.0768 

25.  2*. 

log  2  =  0.3010 
3 


.-.  log  2»  =  0.9030 

18. 

62. 

log  6  =0.6990 
2 

.-.  log  62  =1.3980 

19. 

7*. 

log  7  =0.8461 
4 

.-.  log  7*  =  3.3804 

20. 

66. 

log  6  =  0.6990 
6 

.-.  log  6*  =  3.4960 

21. 

2i. 

log  2  =  0.3010(3 

.-.  log  2*  =  0.1003 

22. 

6i. 

log  6  =  0.6990  [2 

0.9030  [4 
.-.  log  2*  =  0.2268 

26.  7* 

log  7  =  0.8451 
2 


1.6902  [7 
.\  log  7^  =  0.2415 

27.  6*. 

log  6  =  0.6990 
6 


3.4960  [3 
.-.  log  6*  =  0.3495  /.  log  5^  =  1.1660 
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28.  3*  30.  2*^^. 

log     3  =  0.4771  log     2  =  0.3010 

9  11 


4.2939  [11  3.3110  [7 

.-.  log  3^^  =  0.3904  .•.  log  2 V  =  0.4730 

29.   5^.  31.  6^ 

log  6  =  0.6990  log  5  =  0.6990 

7  3 


4.8930  [2  2.0970  |4 

/.  log  6*  =  2.4466  .-.  log  6*  =  0.6243 

Exercise  115.    Page  348. 

Given :  log  2  =  0.3010 ;  log  3  =  0.4771;  log  6  =  0.6990;  log  7  =  0.8451; 
log  11  =  1.0414. 

Find  the  logarithms  of  the  following  quotients : 

1.  f  5.  T?r. 

log2  =  0.3010  log  7  =  0.8451 

colog  7  =  9.1549  -  10  colog  11  =  8.9580  -  10 


.-.  log  ^  =  9.4559  -  10  .-.  log  ^  =  9.8037  -  10 

2.  I  6.   V^. 

log  4  =  0.6020  log  11  =  1.0414 

colog  5  =  9.3010  - 10  colog   7  =  9.1549-10 


3.  f 


.-.  log  t  =  9.9030  -  10  .-.  log  V  =  10.1963  -  10 

=  0.1963 


log  6  =  0.6990 


7.  f 


4.  f 


colog  6  =  9.2219  - 10  '  log  6  =  0.6990 

.-.  log  i  =  9.9209  -  10  colog  7  =  9.1549-10 

.-.  log  f  =  9.8539  -  10 


log  7=   0.8451 


8.  A. 


colog  5=   9.3010  —  10  log  5  =  0.6990 

.-.  log  i  =  10.1461  -  10  colog  11  =  8.9586  -  10 

=  0.1461.  .-.  log  A  =  0.6576  -  10 
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9.  A. 


10.  }. 


log  7  =  0.8461 
colog  11  =  8.9686  - 10 

/.log  ^  =  0.8037 -10 


log  3  =  0.4771 
colog  8  =  9.0970 -10 

.*.  log  }  =  9.5741  -  10 


11.  A. 


log  8 
colog  11 


0.9090 

8.9586 


-10 


•.  logTar  =  ».8616-10 


12.   -If  J, 


log  6=0.6990 
colog22  =  8.6576  — 10 

-*•  log  A  =  9.3566  -  10 


13. 


0.7 
11 


log  0.7 
colog  11 


9.8451 

8.9586 


10 
10 


log  5i?^  =  8.8037 -10 
*11 


14. 


6.05 


6.05=5X1.21 
log  6.05 

colog      4 

,      6.05 
.-.  log-— = 


5  X  1.12 
0.6990  +  0.0828 
0.7818 
9.3080  - 10 

10.0898  -  10 

0.0898 


15. 


o.as 

44 

log  0.03 
colog    44 

0.03 


8.4771 
8.3566 


10 
10 


log  !::i:!l=  6.8337 -10 
^  44 


16. 


44 


0.05 

log    44 
colog  0.05 
44 


1.6434 
1.3010 


log  -^^  =  2.9444 
*0.05 


17. 


35 


0.11 

log    35 
colog  0.11 

35 


1.5441 
0.9586 


log  ;P-  =  2.5027 


0.11 


18.  ih 


log  24 
colog  55 


1.3801 
8.2596  - 10 


•••  log  a  =  0.6397  -  10 


19.   ii- 


11' 


log  118 
colog  122 

.*.  log 


3.1242 
7.8418  - 10 

10.9660  - 10 
0.9600 


».| 


log55 
colog  6* 


3.4950 
6.8876  - 10 

10^26  -  10 

0.3826 
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21. 


78 
26' 


23. 


log  78 
colog  2^ 


.*•  log- 


78 


26 


2.5363 
8.4950  - 10 

11.0303-10 

1.0303 


22.  «-^ 
3' 


log  86  = 
colog  3^  = 

1      85 
.Mog-  = 


4.5150 
6.6603  - 10 

11.1753-10 

1.1753 


568 

282* 


log  568  _ 
colog  282  = 

,      558 
••^"^28-2  = 


5.2212 
7.1058  - 10 

12.3270  - 10 

2.3270 


24. 


772 
157* 


3.7730 
1.7673  - 10 


log  772 
colog  15"^ 

.-.  log  —  =  5.5403  - 10 


25. 


26. 


28. 


332 
0.005' 

log    332  =  3.0370 
colog  0.005  =  2.3010 

...  log -^=5.3380 
*  0.005 

0.007 
158  * 

log  0.007  =  7.8461 -10 
colog     158  =  6.4717-10 

...  iog2M  =  4.3168 -10 
168 


27.  My. 


0.05* 

log0.011  =  8.0414 -10 
colog  0.05*  =  5.2040 

...  log  2:^  =  3.2454 
^  0.05* 


0.056 
0.0118* 

log  0.056  =  3.4960-10 
colog  0.0118  =6.8758 

0.056 


.-.  log 


0.0118 


=  9.3708  - 10 


Exercise  116.    Page  351. 
Find,  from  the  table,  the  commom  logarithms  of : 

1.  50.  4.  7803. 

1.6990.  3.8923. 

2.  201.  5.  4325. 

2.3032.  3.6360. 


3.  888. 


6.  8109. 


2.9484. 


3.9090. 
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7.  7063. 


8.  1202. 


9.  0.00789. 


10.  000.5234. 


3.8490. 


3.0799. 


11.  0.01423. 


12.  0.1987. 


7.8971  - 10. 


9.7188  - 10. 


8.1632  - 10. 


9.2983  - 10. 


Find  antilogarithms  to  the  following  coramon  logarithms : 


13.  4.1432. 


14.  3.5317. 


li.  2.3177. 


16.  1.3709. 


13910. 


3402. 


207.8. 


23.49. 


17.  9.0380-10. 

0.1092. 

18.  9.9204-10. 

0.8326. 


Exercise  117.    Page  353. 
Find  by  logarithms  the  following  products  : 


1.  948.7x0.04387. 

log     948.7  =  2.9771 
log  0.04387  =  8.6422  -  10 

log  of  product  =  1.6193 
.'.  product  =  41.62 

2.  3.409x0.008763. 

log       3.409  =r0.5326 
log  0.008763  =  7.9426  - 10 

I  ■  iiiM 

log  of  product  =  8.4762  —  10 
.-.  product  =  0.02987 


3.  830.7x0.0003769. 

log         830.7  =  2.9195 
log  0.0003769  =  6.6762 


-10 


log  of  product  =  9.4967 
.•.  product  =  0.3131 


-10 


4.   8.439x0.9827. 

log  8.489=0.9263 

log  0.9827  =  9.9924 -10 

log  of  product  =  0.9187 
.-.  product  =  8.292 

6.  7664  X  (-0.003764). 

log        7664  =  S;8787 

log  0.003764  =  7.6767  - 10 

log  of  product  =  1.4644 
.*.  product  =  —  28.47 

6.  3.764  X  (-0.08349). 

log     3.764  =  0.6767 

log  0.08349  =  8.9217 -10 

log  of  product  =  9.4974  —  10 
.*.  product  =  —  0.3144 
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7.  -  6.845  X(- 0.00178). 

log     5.846  =  0.7608 
log0.00178  =  7.2504 -10 

log  of  product  =  8.0172  —  10 
.-.  product  =  0.0104 

Find  by  logarithftis : 

».  mi- 
log  7066  =  3.84(n 

colog  6401  =   6.2676  -  10 


log  of  quotient  =  10.116& 

=  0.1166 
.*.  quotient  =  1.308 


-10 


10. 


7.662 


-0.00876 
log     7.652 
colog  0.06876 

log  of  quotient 
.*.  quotient 


0.8838 
1.1627 

2.0465 
- 111.3 


11. 


0.07654 


83.94  X  0.8395 
log0.07654  =  8.8889 -10 
colog     83.94  =  8.0760  -  10 
colog  0.8395  =  0.0759 

log  of  quotient  =  7.0358  — 10 
.-.  fraction  =  0.001086 

j2    212  X  (-6.12)  X(- 2008) 
365  X  (-  531)  X  2.576 
log    212  =  2.3263 
log  6.12  =  0.7868 
log  2008  =  3.3027 
colog    365  =  7.4377-10 
colog    631  =  7.2749-10 
colog2.576  =  9.5891 -10 

log  of  quotient  =  0.7175 
.-.  fraction  =  —  6.218 


8.  -8946.7x73.84. 

log  8046.7  =  3.9616 
log  73.84  =  1.8683 

log  of  product  =  6.6199 
.-.  product  =  660600 


13.  e.l768». 

fog  0.1768 

log  0.1768* 
.•.  0.1768« 

14.  1.21110. 

log    1.211 

log  1.211W 
.-.  1.211»> 


9.2476-10 
6 

6.2375  - 10 
0.0001728 


0.0831 
10 

0.8310 
6.776 


15.   11*. 


log   11=  1.0414  |5 

loglli 
.-.  11* 


0.2081 
1.616 


16.  (if)". 

log  78 
colog  61 

log  of  quotient 


1.8633 
8.2147 


-10 


0.0780 

0.0780 
11 


0.8580 
•••  (ii)^  =  7.212 
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17.  (i!)^. 

log  14 
colog  51 

log  of  quotient  =  9.4385  —  10 


1.1461 
8^924  - 10 


9.4385  - 10 

7 

6.0696  - 10 
.-.  (ity  =  0.0001174 

18.  906.8*. 

log  906.8  =  2.9575  1 4 


it- 


log  906.8^=0.7394 
.-.  906.8*  =  5.487 


2.9782 
7.0846 


19.   ««)•. 

log  951 
colog  823 

log  f  j}  =  0.0628 

0.0628 
6 


-10 


0.3768 
.-.  (Hi)«  =  2.381 


1.9191 
8.9586 


20.   (7A:)o.«. 

log  83 
colog  11 

log  {f  =  0.8777 

0.8777 
0.38 


-10 


0.3335 
.-.  (H)^*"  =  2.155 


21.  2.563*. 

log  2.563 


.'.  2.563*  = 


0.4087 
3 

1.2261(11 

0.1115 

1.293 


22.   (8J)»-«. 


log  35 
colog  4 


1.5441 
9.3979 


-10 


log  i^  =  0.9420 

0.9420 
2.3 


2.1666 
.-.  (8})8-«  =  146.6 

23.   (5Jj)o-«76. 

log  216  =  2.3345 
colog  87  =  8.4318 


-10 


log  W  =  0.7663 

0.7663 
0.375 


0.2874 
.-.  (55})0«76=  1.938 


24.   (9iJ)*. 

log  407 
colog  43 

logW 


.-.  (W)^ 


2.6096 
8.3665-10 

0.9761 

0.9761(5 

0.1952 
1.568 
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gg     J0.OO752  X  78.34  X  172.4^  X  0.00062 

4285*  X  64.27*  X  0.001  X  86.79* 

2  log 0.0076  =  2(7.8754  -  10)  =  5.7602  -  10 

log  78.34  =1.8940 

J  log  172.4    =J(2j2366)  =0.7455 

log  0.00052  =  6.7 160  -  10 

1  colog  4285    =  J  (6.3671  - 10)  =  8.7890  -  10 
4  colog  64.27    =  4(8.2653  - 10)  =  3.0612  -  10 

colog  0.001  =3.0000 

J  colog  86.79   =  J  (7.0616 -10)   =  8.5308  - 10 

3)18.4867-30 

.-.  the  fraction  =  0.0001453.  6.1622  -  10 

^JOM^IV  X  3.429  X  0.7762» 
^^-   Af        32.79x0.0003714 

2  log  0.3271    =  2(9.5146  -  10)  =  9.0292  -  10 
log  3.429  =  0.5551 

3  log  0.7752    =  3(9.8894  -  10)  =  9.6682  -  10 
colog  32.79  =8.4843-10 

4  colog  0.00371  =  4(2.4306)  =  9.7224 

7.4392 


4)7.4392 
1.8598 


.-.  the  fraction  =  72.42. 


\  a/0.4:- 


^     .,    .  .126  X\/0n327x  0.05738 


V0.4346  X  17.38  X  VO.OOt5372 

log  7.126  =  0.8529 
•   }  log  0.1327     =  i  (9.1228  -  10)  =  9.5614  - 10 

log  0.06738  =8.7588-10 

}  cologO.4346     =  K0.3619)  =  0.1809 

colog  17.38  =  8.7600  -  10 

}  colog  0.006372  =  J  (2.1968)  =  1.0979 

9.2119-10 

3)29.2119-80 

the  fraction  =  Q.5461.  9.7373  -  10 
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Find  X  from  the  equations 

28.  6»=10. 

6»=10 
X  log  5  =  log  10 

log  6 
1 


logl 


0.6090 
=  0.0000 


colog0.6900  =  0.1555 

log  x  =  0.1556 
.-.  X  =  1.481 


29.  4»  =  20. 

4»=20 

xlog4  =  log20 

3-^  log  20 

log  4 

__  1.3010 

0.6020 

log   1.301  =  0.1142 
colog  0.6020  =  0.2204 

log  x  =  0.3346 
.-.  x=  2.160 

80.  7«=40. 

7«  =  40 

dr  log  7=  log  40 

x=^.2£40 

log  7 

^1.6020 

0.8451 

log  1.6020  =  0.2046 
colog0.8451  =  0.0731 

log  ar  =  0.2777 
.-.  x=  1,896 


31.   (1.3)?  =  4.2. 

(1.3)»  =  4.2 

X  log  1.3  =  log  4.2 

J, -log  4.2 

log  1.3 
^  0.6232 

0.1139 

log0.6232  =  9.7946 -10 

colog0.1139  =  0.9435 


logx  =  0.7371 
/.  x=  5.459 


32.  (0.4)-*  =  8. 

(0.4)-.: 
—  X  log  0.4  : 


X  = 


3 

log  3 

_  log  3 

log  0.4 
0.4771 


log  4771 
colog  3779 

logx 


9.6021  - 10 
4771 

3979 

3.6786 

6.4227  - 10 


.*.  x  = 


0.1013 
1.263 


33.    (0.9)-«  =  2. 

(0.9)-. 

—  X  log  0.9 


x  = 


log  3010 
colog  458 


2 
log  2 

log  2 

log  0.9 
0.3010 

9.9542  - 10 
3010 

458 

3,4786 

7.3391  - 10 


logx  =  0.8177 
/.  x  =  6.671 
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Qeneral  Revie'w  Exercise.    Page  356. 
If  a  =  6,  6  =  6,  c  =  —  4,  rf  =  —  3,  find  the  value  of 


1.    \/62+ac+ \/c2  — 2ttc. 

V6a  +  ac+ Vca-.2ac  =  V26-24+ V16  +  48  =  l  +  8  =  9. 


A,  "    ■• 


2a-V6«- 


€tC 


2a-\/62-ac      12-.V26  +  24      12-7      6 
3.    V62+ac  + Vc'«-2ac. 


4. 


V6a4.ac  + Vc«-2ac=  V25-24  +  V16  +  48 

=  Vl  +  V«4=V9  =  3. 


c»  +  2  rf(df2  -  c2) 


c+vQa+Ta     _    — 4+V9+16   _   —4  +  6   _      1 
c«+2rf(rf2-c2)      -64-6(9-16)     -64  +  42         22 


Find  the  value  of 

!_-_  abc 


a      b 

a  +  6 

abc 
'"■a  +  6' 

X  .  x_      abc       ,       abc 
a      b~a(^a  +  b)      6(a  +  6) 

_    be     .     ac 
"■a  +  6     a  +  6 

_6c  +  oc    . 

a+6 

_  cCa  +  6) 

■ 

a  +  6 

=  c. 

1 
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6.      (6  — a:)4- -(c  — a:)  +  -(x  — c),  when  x— — — • 

aha  a 

a 

a  6  a 

a\  a  J     b\  a  I     a\  a  ) 

_\fah^{ah-~lf^-\-hc)\      l/ac-^Cab-b^-\-bc)\      1  f  ub—b^-^bc-^cX 

a\  a  /      ^\  <*  /      "V  ^  / 

_l/6a-6c\      1/ac  — a6  +  fe^--6^\      1 /a^>  — 6^  +  6c- ac\ 

a\     a      )     b\  a  /     o\  «  / 

—  ^  — ^  .  ac  —  a6  +  frg  —  6c      a6  —  6^  +  6c  —  ac 
""     a^  ab  a^ 

__  ab-^ac  .  ac  —  ab  -\-  b^  —  be 
a^  ah 

__  6  — c  ■  ac  —  a6  +  6^  —  6c 
a  ab 

_6^  — 6c      ac  — a6  +  6^  — 6c 
ab  ab 

26^  — 26c  +  Qc  — a6 
""  ab 

=  C«-26)(c-6) 
a6 


7.  f+-^,  when:r  =  °'(^-"X 
a      6  —  a  6(6  +  a) 

6(6  +  a)  ' 

X  .      X     _  a^Cb  —  g)  0^(6  -  a) 

a      6-a      a6(6  +  a)      6(6-a)(6  +  a) 
_a(6  — g)  .         g^ 
""  6(6  +  g)      6(6  +  g) 
_  a6  ^  g2  +  ga 

h(b^a) 
—       g6       __     g 
"*  6(6  +  g)  ~  6  +  a 
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ac 


8.    (a  + j-)(6  +  ar)— a(6+c) +a^«,  when  ar=: 

6 

b 
(a  +  a:)(6  +  a;)  —  a(h  ^  c)  ■\- a^ 

0  0  tr 


ca 


_(ab-\-  ac)(b^  +  ac)  -  ah^jh  +  c)  +  o^c^ 

_  a68  +  a26c  +  a62c  +  ak^  ^ab^  —  aVk  -H  a^^ 

62 
_a26c  +  2a2c2 

62 

9.  ^C|  +  f)  +  f^ ?_,  when  x  =  -a. 

a(l  +  6)— 6x      o  — 26jr 

If  X  =  —  a, 

a(X-f6)4-6g  _       o       _a(l+6)— q6  a 

a(l  +  6)— 6x      a  — 26a:     a(l  +  6)  +  a6      o  +  2a6 

__       g a 

""0  +  206      o  +  2a6 
=  0. 

10.  Add  (a  -  6)ar2  +  (6  -  c)y^  +  (c  -  a)z2,  (6  -  c)ar2  4.  (c  -  a)y« 

+  (a  —  6)z2,  and  (c  —  a)ar2  +  (a  -  6)^2  4.  (6  —  0)22. 

(a  -  6)x2  +  (6  -  c)y2  +  (c  -  a)z^ 
(6  -  c)x2  +  (c  -  a)y2  4.  (a  -  6)«2, 
(c  -  a)x2  4.  (a  —  6)^2  4.  (6  —  c>2 

0 

11.  Add  (a  +  6)x  +  (6  +  cXy  -  (c  +  a)2:,  (6 +  c)2+ (c4-a)ar-(a  +  6)y, 

and  (a  4-  c)y  +  (a  +  b)z  —  (6  +  c)a:. 

(a  +  6)x  +  (ft  +  c)y  —  (c  +  a)« 

(c  +  a)x  -  (a  4-  b)y  +  (6  +  c)a 

-(6  +  c)X'\-  (a+  c).y  4  (a  4-  ft> 

2aj:  +2cy  4  26z 
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12.  Show  that  x»  +  ^  +  2»-3jcyz  =  0,  if  x  +  y  +  2  =  0. 

If  x  +  y  +  «  =  0,  then  x  =  —  y  —  «. 

x»  =  -y»  — 3y2z-3xy«  — 2» 
xy«  =  — y^af  — y^a 

/.  x»  +  y»  +  2»-3xy«  =  -y»-3y%-3y2a-2»  +  y»  +  2»  +  3y«z  +  3y2« 

=  0. 

13.  Showthat  x»-8y»-272»-18xyjr  =  0,  if  »  =  2y  +  32.  j 

If  x  =  2y  +  3z,  ' 

x*=  8y<  +  36yS2  +  54y23^.  272* 

/.  x»-8y»-272»-18xy«=8y»  +  36y«2  +  54y2a  +  272«-8y«-272» 

-36y28_54y;Ba 
=  0. 

Simplify  by  removing  p&renthesis  and  collecting  terms . 

14.  3a-2(6-c)-[2(a-6)^3(c+a)]-[9c-4(c-a)] 

=  3o  — 26  +  2c -[2a  — 26 -3c  — 3a]  — [9c  — 4c  +  4a] 
=  3a-26  +  2c-[-26-3c-a]-[6c  +  4a] 
=  3a— 26  + 2c +  26  + 8c  +  a  — 6c  — 4a 
=  0. 

16.  7(2a  +  6)-{196-[13(c-a)+12(6-c)]} 

=  14a +76 -{196- [13c -13a +126- 12c]} 
=  14a  +  7  6-{196-[-13a+126  +  c]} 
=  14a  +  76 -{196+ 13a- 126 -c} 
=  14a  +  76-{13a  +  76-c} 
=  14a+76-13a-76+c 

16.  x-{4y  +  [3(2-x)-(x  +  2y)]-(2y  +  2-2x)} 

=  x-{4y  +  [3«-3x  — X  — 2y]  — 2y  — «  +  2x} 
=  x-{4y  +  [3«-4x-2y]-2y-«+2x} 
=  x-{4y  +  3«-4x  — 2y  — 2y  — «  +  2x} 
=  x-{— 2x+2«} 
=  x+2x  — 2* 
=  3x  — 2«. 
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17.    l  +  2{a:  +  4-3[r+6-4(ar+l)3} 

=  1  +  2{j:  +  4  -  ?  [x  +  6  -  4  or  -  4]} 
=:l  +  2{a:  +  4-3[l-3a:]} 
=  1  +2{a:  +  4-3  +  9x} 


=  1  +  2(1  + lOarj 
=  l  +  2  +  20jr 
=  3  + 20  a:. 


18.   l0x-{4[5a:-3(T-l)]-3[4x-3(a:+l)]} 

=  10x-{4[6jr-8a:  +  8]-3[4x-3i:-8]} 

=^  lOx -  {4[2a:  +  3]  -  3[ar -  3]} 
=  lOx  -  {8x  +  12  -  3a:  +  0} 


=  10x-{6a:  +  21} 
=  10a:r-5f-21 
=  6x-21. 


=:3j:2-{2_       .^  .   . 
=  3a:2-{x=2-.4j:  +  2} 
=  3a:2  — a:2  +  4a:-.2 
=  2x3  +  4a:-2. 


20.  (ar-2)(a:-3)-(x-7)(a:-l)  +  (*-l)(a:-2) 

=  x2-5a:+6-a:a  +  8a:  — 7  +  a^»-3x  +  2 
=  *2  +  1. 

21.  (a:  +  y)2-2a:(3x  +  2y)-(y-a:)(-ar  +  y) 
=  a^*  +  2a:y  +  y2-.6a^^  —  4a:y  +  ya:  —  y«  —  a:*  +  xy 
=  -6a:3. 


=  -6a:3. 
22 


I.  3a-[2a-(3a-6)2]  +  8a/26-8a-~^ 

=  3a-[2a-.9aa  +  6a6-fe«]  +  6a6-9a«-6« 
=  3a-2a  +  9a2~6a6  +  6*  +  6a6-9aa-T6a 

=  a. 

Besolve  into  lowest  factors : 

23.  (a:  +  y)2-42a 

=  (a:  +  y  +  2z)(a:  +  y-2«). 

24.  (a:2  +  y2)a_4a4»y2 

=  (0:8  +  y2  +  2  xj<)  (a:^  +  y«  -  2  xy)  =  (a:  +  y)2(a:  -  y)«. 
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26.  a«-fc2-c2+26r  =  a2-(i2_26c  +  c«) 
=  [a-(6-c)][a  +  (6-c)] 
=  (a  — 6  +  c)(a  +  6  — c). 

26.    (x«-y»-z2)»-4j^2«»  =  (x3-y2-2r2  +  2y«)(ara-y2-ar«-2y2) 
=  [ara -  (^2  -  2i^«  +  z^)2lxi _  (y2  +  2^2  +  ^2)3 

-(^--9'{^-+i)'- 

29.  81  a*  -  1  =  (9a2  +  l)(9a2 -  1)  =  (9a«  +  l)(3a  +  1) (3a  - 1). 

30.  aia  -  6«  =  (aS  +  ft«)  (a®  -  ft«) 

=  (a»  +  &2)  (a*  -  aSft-i  +  6*)  (a^  +  68)  (a»  -  fc*) 

=  (aa  +  6=2)(a*  -  a26a  +  fct)(a+  6)(a2  -  a6  +  63)(a  -  b)(a^  +  ab  +  A^). 

31.  (a»-6a4.c2_rf2)a_(2ac-26rf)2 

=  (a2  -  62  +  c2  -  rf2  +  2ac  -  26rf)(a2  -  63  +  c2  -  rf2  -  2ac  +  26rf 
=  (a2  +  2ac  +  c2-62-26rf-c?*)(a2-2ac  +  c^-62  +  26c?-rf2) 

=  [(« + 0'  -  (6 + rf)'][(«  -  cy  -  (ft  -  ^)'] 

=  (a  +  c  +  6  +  rf)(a  +  c-6  —  c?)(a  —  c  +  6  —  rf)(a  —  c  —  6  +  <0 
=  (a  +  6  +  c  +  rf)  (a  —  6  +  c  —  rf )  (a  +  6  —  c  —  rf )  (a  —  6  —  c  +  d). 

32.  x2-19x  +  84=  (x-7)(j:-12). 

33.  Jara+2Ja:-36=(}a:  +  9)(Jx-4). 

34.  ar2-8x+16=(ar-3)(T-6). 

36.  9a^»-160ar  +  600  =  3(r-.10)(3ar-20). 

36.  66a:a  +  3a:y-20y2?=(7x-45f)(8a:+5y). 

37.  12ar2  +  37ar+21  =  (4x  +  3)(3x+7). 

38.  33-14a:-40ara=(ll  +  10a:)(3-4a:). 

39.  6a:2+6a:-4=(2a:-l)(aa:  +  4). 

40.  a:»-y«=:(ar-y2)(ar2  +  ary2  +  y4). 

41.  S-\-a^a*=(2  +  ax)(4i^2ax+cfix^). 

42.  a^ - aio  =(x- a2)(ar*  +  a^x^  +  a*ar2  +  a^x  +  a^). 

43.  27 a8- 64  =  (3a -4) (902+ 12a +  16).. 
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44.  xW-32y«=(xa-2j^)(i:«  +  2x»y  +  4x*y2  +  8xV+16y*). 

45.  aia - 68  =  (a«  +  M)(a« - 6*)  =  (o^ - fc4)(a8  +  62)(a» - 62). 

46.  x^  +  1024  yio  =  (x»  +  4  y2)  (x^  +  4  x»y2  +  16  x»y*  +  64  x8y»  +  266  y*). 

47.  a»-  (6  +  c)»=  [a-  (6  +  c)][aa  +  a(6+  c)  +  (6  +  c)2] 

=  (a  —  6  -r  c)  (o2  +  62  +  c2  +  a6  +  ac  +  2  6c). 


48.   8x»  — 6xy(2x  +  3y)  +  27y»  = 


-8x8  +  27  y»-6xy(2x  +  8y) 

=  (2x  +  3y)(4x2-6xy  +  9y2«6xy) 
=  (2x+3y)(4x2-12xy  +  9y2) 

=  (2x  +  3y)(2x-3y)2. 


Find  the  H.  C.  F.  of 


49.  6x*  — 2x8  +  9x2  +  9t-4,  and  9x*+80xa-9. 

9x4  +  80x2-9=  (9x2-l)(x2  +  9)  =  (3x-l)(3x+l)(xa+9). 

By  trial  we  find  that  of   these  factors  only  8  x  —  1   will   divide 
6x*-2x8+9x2+9x  — 4. 

/.  the  H.C.F.  is  8x  — 1. 


60.  3x6-6x«  +  2,  and  2x*-6x«  +  3. 


2x8-6x2  +  3 
2x6-3x*  +  x2 

3x8-   5x8  +  2 
2 

8)3x*-6x2+3 
x*-2x2+l 

6x8-10x8  +  4 
6x8  —  16x2  +  9 

3 

2 

-5}- 

-10x8+15x2-5 

2x*-4x2  +  2 
2x*  — 3x8  +  x 

2x8-    3a:2  +  l 
2x8-   4x2+ 2'x 

x2  +  x  +  3 
2x+l 

3aH»-4x2-    X 

+  2 
2 

+"4 

+  3 

+  1 

x2-2x+l 
x»-2x+l 

6x8-8x2-2x 
6x«-9x2 

x2  — 2x 

/.  theH.C.F.  18x2  — 2x+l. 
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51.  2*  — 03x  — 308,  and  2* 

x«-   93x^308 
3 


8ar»- 279x^924 
3x8-32  a^»- 11a: 

4)32  x«  -  268  x~  924 
8xa-  67X-231 

3 

24x2-201x-693 
24x^-266x-^   88 

66)56x-605 

X-    11 


21 X*  +  131 X -' 231. 

x»-.21xa+131x-231 
arS  _   93X-308 

-■7)-21x2  +  224x-f  77 
3x3-  32x-  11 
3x3-   33a. 


X-    11 
X-    11 


x+8 
3x+l 


.-.  theH.C.F.i8x  — 11. 


62.  X*  — 2x«  +  4x«-6x  +  3,  and  x*  — 2x«-2x3  +  6x  — 3. 


x*  — 2x»  +  4x3  — 6x  +  3 

a4_2x«+    x2 

3x3  — 6x  +  3 
3x3  — 6x  +  3 


ar*  — 2x8  — 2x3+    6x  — 3 
a4_2x8+4x3-   6x+3 

-6)-6x3+ 12x-6 
x3-  2x+l 


xa+3 


.'.  theH.C.F.  i8x3  — 2x+l. 


53.  x6-4x3-x3  +  2x  +  2,  and  x8-x3-2x  +  2. 

x8_a.a_2x  +  2  =  (x3-2)(x-l) 
By  trial  we  find  that  of  these  two  factors  only  x  — 1  will  dlTide 

.*.  the  H.  C.  F.  is  X  —  1. 

54.  3;t«  +  10x3+7x-2,  and  3x«+' 13x3+ 17x  + 6. 

3x«+10x3+7x-2     9-«j^iQ-a^i7*j^A 
3x«+10x3  +  8x 


-    x-2 


3x»+13x3+17x  +  6 
3x3+10x3+    7x-2 

3x3+10x  +  8 
3x3+    Qx 

4x+8 
4x+8 

/.  th6H.C.F.i8x  +  2. 


X 

—  3x 


-4 
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55.   4ar*-9ara  +  6ar-l,  and  6a:»-7ara4-l. 


6ar8-7x»           +1 
6aH»  — 9a:«4-3:r 

4ar* 

-   9ar2+    6x-    1 

3 

2a:3-3ar+l 
2ar«  — 3ar+  1 

12  ar* 
12ar*- 

-27z24.i8ar-   3 
-14a:«               +    2a: 

14ar8-27a:»+16a:-    3 

3 

42ar8-81ar2  +  48x-    9 
42aH»-49a*             +    7 

-16)-32a:2  +  48.r-16 

2x 


8x+l 


.-.  theH.C.F.i82x2  — 3a:+l. 


56.   a:*+lla:-12,  and  a:«+lla:«+54. 
s^  +llar-12 


a:«-6ara+lla:-12 
x«  -      a:+    6 

-6)~6.Ta4-123r~18 
a^*—   2ar+    3 


a:6+llx» 

+  54 
+  11X-12 

1 

11)11. r« 

-lla:  +  66 

x» 

■2 

—      ar+    6 
a-2+    3a: 

a:a+l 
a:  +  2 

2a^»—   4a:+    6 
2za_   ^x-\-    6 


/.  theH.C.F.  i8a:3_2af  +  3. 

Find  the  L.  C.  M.  of 

57.  4a:a  +  4x  — 3,  and  4:r3  +  2a:-6. 

4a:2  4.4a._3^(2a:-l)(2a:+3) 
4a:a+2a:-6=(2a:-2)(2a:+3) 
.-.  theL.C.M.  18  (2a:-l)(2a:-2)(2a:  +  3)  =  8a:8-14a:  +  6. 


58.  x^  — 4y2,  and  x^  +  xy  —  6y^. 

a:2-4y2=:(ar+2y)(a:-2y) 
3^  +  xy-6y^=(x^2y)(x^Sy) 
/.  theL.C.M.  18  (ar  — 2y)(a:  +  2y)(x  +  3y)=aH»  +  3ar2y  — 4xy2  — 12y8. 


-y- 


/ 


476 


SCHOOL   ALGEBRA. 


W.  7«*r(a  — x),  21ar(tf«  — j:*),  and  12<u>(a  +  x). 

7a*r(a  —  jr)  =  7  cuxx(a  —  jc) 
21ax(a*  — jr«)  =  3  X  7aajr(a  +  x)(o -.  x) 
12aj^(a  +  j)  =  3  X  2  X  2axx(o  +  x) 
.'.  the  L.C.  IL  is  3  X2  X2  X  7aarr(a  +  x)(a  — x)  =  84a«x2(a«-jc«). 

ea  »J*-x-2,  and  3x«-.l0x5-7x-4. 


9x*  -    x-2 

9x»  +  6^  +  3x 

—  6x«-4x  — 2 
-6x«-4x-2 


3x*-10x«-   7x-  4 

3 

9x*-30x«-21x-12 
9x«  _      X-   2 


3x  — 2 


--10)-30xa  — 20x-10 
3x«+    2x+    1 
.-.  the  H.C.F.  m3x«  +  2x+  1. 
9x«-x-2=(3xa  +  2x+l)(3x-2) 
3x«-10xa~7x-4=(3xa+2x+l)(x-4) 
.-.  the  L. CM.  is  (3xa+2x+ l)(3x-2)(x  — 4). 

61.  x«-6x  +  6,  x«-4x  +  3,  and  x«-3x  +  2. 

xa_5x  +  6=(x-.2)(x-.3) 
x«-4x  +  3=(x-l)(x-3) 
xa-3x  +  2=(x-l)(x-.2) 
.-.  the  L.C.  M.  is  (x-  l)(x-2)(x  -  3)  =  x«-6xa+  11  x  - 6. 


62.  2x»+6xay-6xya  +  y»,  and  2x»-7x3y  +  5xj^2-y8, 

2x8-    7jcay+    Sx^r^—    yS 
2x8+    6a:3y_    6ary2  + 

-2y)-12x2y+  10xy2-2.y8 
6x2   —    5j.^  -0-^ 
6  x2   —   3  xy 

-  2xy  +    y 

—  2xy  +    y 


2x3 

+    6x2y- 

5xy2  + 

y* 

3 

6x3 
6x3 

+  15x2y- 
—   6x2y  + 

16xy2  + 
xy2 

3y« 

20x2y- 

16xy2  + 

3y8 
3 

60x2y- 

60x2y- 

48xy2+    9y8 
50xy2+10y« 

y 

2)2xy2_ 

.y« 

x+lOy 


3x- 


2x  — y 

.-.  the  H.  C.F.  is2x  — y. 

2x8+5x2y-5xy2  +  y8=(2ar-y)(x2  +  3xy-y2) 

2x8-7x2y  +  5xy2-y8=(2a:-y)(x2-3xy  +  y2) 

.*.  the  L. CM.  is  (2x-y)(x2+ 3xy-y2)(ar2-3xy  +  y2) 
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Simplify : 


a^i  — X  — 2  arS+x  — 2        x^  — 4* 

x2-x-2=(t+1)(x-2) 
xa  +  x  — 2=(x  — l)(x  +  2) 
x«-4        =(x  +  2)(x-2) 

/.  the  L.C.D.  is  (x+  l)(x- l)(x  + 2)(x-2) 

.-.  3(x— l)(x+2)(xa+x— 2)=    8x*+6xS— 9x3— 12x+ 12=  iBt  numerator. 

—  3(x+l)(x— 2)(x»— X— 2)=— 3x*+6x«+9x2-12x-12=  2d  numerator. 

—  8x(x+l)(x^l)  =         -8x«         +  8x       =8d  numerator. 

4x'        -*16x       =  sum  of  numera- 

[tors. 

4x»— 16x  4x 


.*.  the  sum  of  the  fractions  is 


(x+l)(x-l)(x  +  2)(x-2)      x«-l 


64    1  +  3?  I  1—J?      1-f  a^      1— X* 

*  1-x      1  +  x      1^x2      l  +  x«' 

The  L.  C.  D.  is  (1  -  x2)(l  +  x^). 

(1  +  x)(l  +  ar)(l  +  x2)  =     X*  +  2x»  +  2x2  +  2x+  1  =  igt  numerator. 
(1  —  x)(l  —  x)(l  +  x2)  =     X*  —  2x»  +  2x2  —  2x  +  1  =  2d  numerator. 

—  (l  +  x2)2  =— X*  —2x2  — l  =  3d  numerator. 

—  (1— x2)2  =  — X*  +2x2  —  1  =  4th  numerator. 

4x3  =  sum  of  numera- 

[tors. 

.  4x2  Arr2 

,\  the  sum  of  the  fractions  is -•  = -• 

(1-X2)(14.X2)        1-X« 

^  x-i 2(x->-2)        .  x  +  S 

•  (x+2)(x  +  6)      (x+6)(x-l)'^(x-l)(x  +  2) 

The  L.  C.  D.  is  (x  -  1) (x  +  2) (x  +  6). 

(x  —  1)2  =        X*  —   2  X  +    1  =  Ist  numerator. 

—  2(x+2)2  =  — 2x2—   gar-   8  =  2d  numerator. 

(x  +  6)3  =        x2  +  10  X  +  26  =  3d  numerator. 

18  =  sum  of  the  numerators. 

18 
/.  the  sum  of  the  fractions  is 


(x-l)(x  +  2)(x  +  6) 
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aX'^a^  =  a(x  —  a) 
ax+2o2  =  a(x  +  2a) 
jr*  +  ax  —  2oa  =  (x  —  o)(x  +  2a) 
.-.  the  L.  C.  D.  is  o(x  —  a)  (x  +  2  a). 

X  +  2a  =  Ist  numerator. 

X  —    a  =  2d  numerator. 

—  3a  =  3d  numerator. 

2  X  ~  2  a  =  9nm  of  the  numerators. 
.'.  the  sum  of  the  fractions  is  


a(x  — a)(x  +  2a)      a(^x+2a) 
x-1  x-3 


g«T-    £ I 

'  (x+3)(x-l)      (x+3)(2-x)      (2^x)(l-x) 

The  L. CD.  is  (x- l)(2-x)(x+ 3). 

x(2  ^  x)  =  —  x^  +  2  X  =  Ist  numerator, 
(x  — l)(x-l)=  x^  — 2x+l  =  2d  numerator, 
(x  —  3)  (x  +  3)  =     jfi  —  9  =  3d  numerator. 

x^  _  8  =  sum  of  the  numerators. 

x2-8 


.*.  the  sum  of  the  fractions  is 


(x-l)(2-x)(x+3) 


V        x-1      X-3A    ^+1      x+3/ 
J.         4  12    ^(x-l)(x->3)  +  4(x-3)  +  12Cx-l) 

x-1      x-3  (x-l)(x-3) 

_xa  — 4x4-3  +  4x-12-H2x-12 

(x-l)(x-3) 
_  xa+12x-21 
(x-l)(x-3)* 

1  .  _4 12    ^(x+l)(jr+3)  +  4(x+3)-12(x4-l) 

x+1      x  +  3  (x+l)(x+3) 

^xa+4x4-3  +  4x+12-12x-12 

(x+l)(x  +  3) 
_    j8~4x+3 
(x+l)(x  +  3) 

=  (:r-l)Cx~3), 
(x+l)(x+3) 
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_  a^^+12T-21  _ara+12a:--21 
(ar+l)(x  +  3)        a;«  +  4x  +  S 


69.   £lzi^/^_^ 1  +  -^^Y 


a:*--y* 


a^iyS         a:*  —  y* 
=  2. 


'''^'    U+1      (ar+2)(a:+l))  •   U  +  2      (x+l)(x  +  2)j 


_       g-i-2--2 X 


x+l      (x+2)(a:+l)       (x  +  2)(x+l)       (r+2)(a:+l) 

_1 1  _       x+l  — 1       _  X 

x  +  2      (a:+l)(z  +  2)      (x+l)(x4-2)      (x+l)(x  +  2) 

•'•  \Mn"(x  +  2)(ar+l)j"^ViT2'"(x+l)(T  +  2)j 

^  ^  =1. 


(a:+2)(:ir+l)      (a:+l)(a:  +  2) 

1+1  +  1  1  +  1  +  1  1  +  1  +  1 

,^1  a      b      c  a      b      c  a      b      c 


I+i.i+A   i+A+i.i    a+lV-i 

aa     62     c2     a6     a^     a6     6^     c^      \a     b)      c» 


a6c 


1  ,  1  __  1      be  -\-  ac^  ab      bc-\-  ac^ab 
a      b     c  abc 


4S0  flCnOOS^  ATiGfiBIUi 

14.0^(1, g) 


72 

1  —  0     1  +  a               1  — o«                l+a-l  +  a         2a 

f  M#* 

a             1         a(l  +  o)+l-a     a  +  a^+l-a      o^  +  l 

1-0     1  +  a               l-a« 

73. 

l-i[l-*(l-:i^)]            2L    8    J               6 

31    2    J               6 

6-2-x     4-x 

6-.1-X     6-x 

74. 

1  ,    1           *•+! 

a'^flfc"             a6»           ft»  +  lv         6             6  +  1 

^      J      1      6=»-6+l        afr«    "63-6+1       a6a 
6             6 

76. 

1                                 1                             1 

f— l.h            ^                jr.    11             ^.         J?.   14.  4.T£ 

1 ,      X                       4— x+x                      4 
4— X                      4— X 

4                 4 

4x  — 4  +  4  — X     3x 
76. 


1  + 2 1  + £1 1+     «(^  +  «) 

l  +  «  +  ,2a«_  (l  +  fl)«  +  2o»  l  +  2a  +  3o« 

1+a  1+a 

1  l  +  2o  +  8a^ 

""  1  +  2a  +  3a^  +  g  +  g* "  1  +  8a  +  4a»' 

l  +  2a  +  3as 

Solye : 

77    Qj+18     9x+15  ■  3^2x+15 
16  6x-26  5 

6x  +  13     2x+16     ^J^+IS  .  o_Q 
15  5  5x-25 

6x+13     6x  +  45     9x+16.45^Q 
15  15  5x-25      16 

13     9x+16_Q 
15     5x-25 
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13(6x-25)-16(9«+15) 
65:r-326-136x-225 

-70  a: 


x  = 


0 
0 
560 


78.  l^±£.H.l£zifL  =  2k 
^x-^a)•2{x-\■a)      ^^ 

2(2xHra)(x  +  a)  +  3(3x-a)(x-a)  =  ia^r-a)(ar  +  «) 
4«*  +  Oojr  +  2aa  +  9x«  -  12oar  +  3tf*  =  Ma-i -  laa* 

.*.  ar=  3  a. 


79. 


_  I       »^  1  _x--8     y--9 
X  — 2""x— 1      X  — 6     X  — 7* 

xCx^D-Cx-f  nrx-2:)      (x-8)Cx-7)-(x-9)(x~6^ 
(x-.2)(x^l)  (x-6)(x-7) 

x»--x~xa  +  x  +  a_x«-lgx+6g--x^+l&x-.64 
Cx-2)(x-l)  (:r-6)(x-7) 

2^2 
(x-2)(x-l)      (x-6)(x-7) 
/.  (x-2)(x-l)  =  (x-6)(x-7) 
xa-3x  +  2  =  x3^13x  +  4a 
10x=40 
/.  x  =  4. 


80. 

8       y       ' 

L«    y 

(1) 
(2) 

2  X  (1)  is 

^7-'» 

(2)  is 

1*7-^ 

Subtract 

y=16 

81. 

i«'+  J=n    (^ 

30xCl)i» 

'^'+    ?=180 
ft?          y 

C2)U 

1"/+    ?=   81 

7        y 

Subtract 

7 

.-.  X  =  T^ 

y  =  A 

V 


0,01 


482 


SCHOOL  ALOEBKA. 


a       b  ■ 

82.   i  if +  i£- 
a        b 

8£  +  ii_ 
a        b 

(2)1,    if  +  iii- 
a        b 

a        6 


c 


2f  =  6 


5^  =  8 

c 


(1) 
(2) 
(8) 


Subtract 


b 


0 


a 


h 


5f  =  _l    (4) 
c 

c 

122 


-±^=3 


n 


Subtract 

4X(6)U 
(4)  is 

Subtract 


b 

b 

ii 
b 


c 

32  g 
c 

bz 
c 


=  -7     (6) 

=  -28 
=  -1 


27  z 


=  27 


c 
.*.  z  =  c 


83. 


2+5+£=3 
*    y     « 


-^-£=0 


2a 

X       y     z 

Subtract  (2)  from  (1). 


L^  =  2 


.*.  z  =  c 


Substitute  in  (2)  and  (3). 


X 


2a 

X 


y 
b 


2x(4)is 
(6)  is 

Subtract 


2a      26 

X        y 

2a        b 


2 
1 

4 
1 


3^  =  3 

y 
y 


X=s 


b 

a 


y  =  J 
x  =  a 

Find  tbe  aritbmetical  value  of 

84.  36^;  27*;  16^^;  32^;  4*;  s';  27^;  64* 

6;  3;  2;  2;  32;  4;  243;  16. 

85.  32*;  64*;  81*;  (3|)*;  (S^V)*;  OA)*. 

8;  32;  27;  f;  i;  W- 

86.  (0.25)*;   (0.027)';  490-6;  320-2;  810-76. 


0.6;  M;  7;  2;  27. 


(1) 
(2) 
(3) 


(4) 
(5) 
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87.  36"*;  27~i;  (A)"*;  (0.16)~*;  (0.0016)"*. 

*;  i;  ff;  H^;  126. 

88.  Interpret  a"^;  a^;  a^ ;  a^;  (a"*)"*. 


a-« 


=  i;  aO=?=l;  a*  =  \/S;  a"*  =  -i=;  (a"*)"*  =  a*  =  {^. 


Simplify : 

89.  a^Xa^;  c^Xc^;  nfixfaT^;  ffi  Xn^. 

a^Xa^  =  ai;  c^Xc^  =  c^;  m*  X m"^  =  m^ ;  «* X »"^  =  »* 

90.  a^d^c*  X  a"*6"ic"* ;  aMc"^  X  ah'h^d, 

ahh^  X  a~h'~h~^  =  a" W  =  J^ ;  a*6*c"^  X  ah'hh  =  a^c^rf. 

"a 

91.  (2a6  +  26c  +  2ac - a2  -  62  - c^)  -i-(a*  +  6*  +  c*). 
;»+2a6+2ac— 62+26c— c2  [gj^b^^c^     


;2-a^6*-aici  -ai+a  (fri+c*)  +a*  (6-26*c*+c)-6*+6c* 

tfM  +  ay  +  2a6  +  2ac-62  +  26c-c"  *"       ^"^ 

ah^  +  a^c*  +  a6+oc+2a6*ci 


a6+ac-2a6*c*-62+26c-c« 

*(6^— 6c*-6*c+c*)-62+26c— c« 
i(6L6c*-6*c+ci)-6a+26c-ca 

Therefore  the  quotient  is 
_  o^  —  6*  _  c^  +  ab^  +  a^fc  +  ac*  +  a^c  +  6c*  +  6*c  — 2a*6*c^. 

92.   y/U;  VS;  V&O;  v^;  4v^^60;  Vj;  v^;  V^. 

2V3;  2v^;  5v^;  2^;  20v^;  }V2;  }v'2;  }V5. 


V 

v^   484 


;  ^«»;  V^T^i  3Jv54j». 


5^- 

=  Vx3x»^5=10:r«v^ 
SVi8-3\/8  +  2VaO;  v^+  yffi-  Ww. 


^81-fr  v^-  vl^=  v^3x27+  v'SXS-  v^3x6i 

=  4V6 

8v^+10Vg-2v^=2V5  +  2V20-V5 

=  2V5  +  4V5- V5 
=  6V6. 


Bationalize  the  dirisor,  and  find  the  yalne  of 


vD* 


2+V5  =2+>^  =  2+V5. 


2-V3     (2-V3)(2+VS)       4-3 


8+y6     (8+V5)(3-V5)         9-6 


98. 


V2+V7      (V2+ V7)(v^- V7)  2^7 


99^   V34-V2^  (V^-t-V^)a  ^3  +  2^6+2^5  I  g^^ 

V3-y5,     (V3- V2)(>/8+.  V2)  3-2 
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100. 


7V5      _        7V6(V5-V7)        ^86-7V36 
V6+V7      (V6+ V7)(V5-V7)  ^-7 

36-7>/36 


_35-7V36_7V55-86^ 
"        -2  2        ' 


101. 


2>/6  2V6(>/3+ \/6)        ^2>/T8-t-2>/30 

V3-V6~(V3- V6)(\/8+ V6>  3-6 

=  -  Vl8- Vio= -3v^- V30. 


102. 


Solve: 

6        4         3 


ar  — 2     a:     ar+  6 

6x(ar  +  6)-4(r-2)(ar  +  6)  =  3x(x-2) 
6a:a4.30x-.4a:a-16a?  +  48  =  3afa-6x 
-2x2  +  20  ar  +  48  =  0 
xa-10r-24  =  0 

.-.  X  =  12,  or  —  2 

103.  -tA^2x^=a 

2x-7       x-3 

(x  +  3)(x-3)-(2x-7)(2x-l)  =  0 

x2_9«4a:a^lOar-7  =  0 

-3xa+16x-16  =  0 

3xa-16x+16  =  0 

.•.  X  =  4,  or  |. 

104.  £+i  +  £=|  =  6i. 

X— 4     X— 3 

3(x  +  4)(x-3)  +  3(x-2)(x-.4)=19(x-.4)(x-3) 
3xa  +  3x-36  +  3x2-18x  +  24=19xa-133x+228 
-13x2+ 118x- 240  =  0 
13x2 -118x  + 240  =  0 

.'.  X  =  6,  or  f}. 

lAK    X  —  g  .  X— 6_a2  +  52 

106.   -  + =  — 7 — 

x  —  6     X  —  a         ab 

a6(x  -  a)2  +  a6(x  -  6)2  =  (a*  +  6«)  (X  -  a)  (x  -  6) 
a6x2  -  2  a26x  +  a86  +  a6x2  -  2  a62a- +  a68  =  (a2  +  62)x2  -  (a  +  6)  (a2  +  62), 

(a2  -  2  a6  +  62)x3  -(a8-a26-a62+68)x  =  0  [+  a6(a2  +  62) 

-^  =  ^'^^      a2-2a6+62 
=  0,  or  a  +  6, 
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106. 


ox-t-  6 


a-\-  bx 


cx-y  d 
c  +  {/x 


+  ax 

(ax  +  6)(c  +  dx)  =  (a  +  hx)(cx  - 
adifl  +  6</x  +  acx  +  6c  =  ftcx^  +  6dx  + 
(ad  —  6c)x«  4-  6c  —  ac/  =  0 

xa=l 


acx  +  oc? 


/.  X  =  ±  1. 


107. 


c-rf 


X  — </       X  +  C  X 

cx(x  +  c)  —  rfx(x  —  d) 
cx«+c«x-rfxa+rf2x 

2c(fx 


•  •   X  ss 


(c-</)(a:-rf)(x  +  c) 

(c  -  rf)x2  +  (c  -  d)2a:  -  crf(c  -  cO 
-  crf(c  -  d) 

d^c 


108.  -££_  +  -^  =  a  +  6. 
X— 6     X— a 

ax(x  —  a)  +  6x(x  —  6)  = 

ox^  —  a^x  +  6x2  —  62^  = 

2a6x  = 


(a  +  6)(x-a)(x-6) 

(a  +  6)x2  -  (a  +  6)2x  +  ab(a  +  6) 
aft  (a  +  6) 
a  +  6 


109. 


1      .      1         a+5 

— ^- =  « 

a  +  X      6  +  X        ab 

a6(6  +  x)+a6(a  +  x) 
a62  4-  abx  +  a^fe  +  a6x 


/.  x  =  — 


(o  +  6)(a  +  x)(6  +  x) 
(a  +  6)xa  +  (a  +  b^x  +  a6(a  +  6) 
—  (a  +  6)x3 
a2  +  />2 


a  +  6 


110.  axa- 


6c« 


=  ex  —  6x*. 


a  +  6 
Transpose,  (a  +  6)x«  —  ex 

(a  +  6)«x3-(a  +  6)cx  +  ^ 

4 

(a  +  6)x-| 


6c2 
a  +  6 
25  c2 


2 


(a  +  6)x  =  3c,  or— 2c 


a  +  6 


a  +  6 
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lU..£±£  +  £±i  =  2. 


" x+  b      x  +  c 

(x  +  a)(a:  +  c)  +  (r  +  6)«  =  2(af  +  6)(aP  +  c) 
a:3  4.  aar  +  ca:  +  ac  +  a^»  +  2  6  r  +  62  =  2  a:^  4.  2  iar  +  2  ca 

(a  —  c)x  =  2  6c  —  ac  —  6* 


2  6r  +  62  =  2a:2  +  26x  +  2car  +  26c 
(a  —  c)x  =  2  6c  —  ac  —  6* 

26c  — ac  — 6« 
/.  X  =  — • 


f3xy-5y«=    1  0) 

^^^-  \6a-y  +  3a:3^22  (2) 

Subtract  22  X  (1)  from  (2). 

S3^-^6\xy  +  n0y^  =  0 

(3x-65^)(a:-2j^)  =  0 

.-.  a:  =  ^y,  or2y 

Substitute  these  values  in  (1). 

55^2-5^2  =  1 

505(2=1 
,'.y  =  ±^V2,x==±l^y/2, 

or  6y2-5y2  =  l 

/.  ^  =  ±1,  ar=±2. 


113. 


x2  +  10xy  =  ll  (1) 

5a:y-3y2=    2  (2) 


2x(l)i8  2a:3  +  20xy  =22 

11  X  (2)  is  66a:y-33>/2=22 

Subtract,  2  a^«  -  35  a:y  +  33  i(^  =  0 

(2a:-33y)(a:-.y)  =  0 

/,  x  =  -«/y,  ory 

Substitute  these  values  in  (2). 

Ijiy2^3y2=2 

2  ^33 

.-.  y  =  ±-— =:,  ar=± 


VT69  Vl59 

or  6y2-3y2  =  2 

y«  =  l 

/.  y  =  ±l,  ar=±l. 
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114. 

i     *-y=7 

0) 

(2) 

From  (1). 

jr=4v^  +  4 

Sulwtitiite  in 

(2),              4VJ  +  4-y  =  7 

y-4V5=.-3 
y-4v^  +  4-l 
V5-2  =  ±l 
yy  =  8,OTl 
.-.  jr  =  9^  or  1 
*  =  16,  or8 

• 

116. 

\         xyjfl=   8 

0) 

(^) 

2x(l)ii 

2a:«+    2xy  +  2ya=104 

13  X  (2)  if 

—  13t»+13x^            =104 

Subtnust, 

l6*«^Uxtf  +  2v«  =  0 

(6x-2y)(3ar^y)  =  0 

/.  x=  }y,  or  Jy 
Sabttitiite  in  (1),        ^y*  +  f  ^s  +  y«  =  62 

•{y»  =  62 


.-.  y=±yV§,  x  =  i:|\/3, 
or  iy*  +  Jy*  +  y«  =  52 

Vy*  =  52 
/.  y  =  ±6,  x=di2. 

Form  the  equations  of  which  the  root*  are : 

116.  a^-b^a  +  b.  119.   1  +  Vs,  1  -  V3. 
««-2ax+a«-6«  =  0  xa-.2x-2  =  0. 

117.  a-.26,a+36.  120.  -1+ V3, -1  -  VS. 
x«-  (2fl  +  ft)*-^  a«+  a6-a6?=0.  x*  +  2x - 2  =  0. 

118.  a  +  26,  2a  +  6.  121.  1  +  VTs,  1  -  V^Z^. 
«*— 3(a  +  6)T  +  2a«4>5a6+.2^=:0  ««-2x  +  4  =  0. 
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SolTe : 

122.  :r*-6*«  +  4  =  0 

,\  ae^  c=  1,  or  4 
a:  =  ±  1,  or  :b  2. 

123.  a:«-9a:»  +  8=r0 

,-.  ir»=l,  or8 
«  =  1,  or  2. 

124.  9jf*- 13x3  + 4  =  0 

(a:a-l)(9ira-4)=0 
/.  x2  =  1,  or  J 
J*  =  ±  1,  or  ±  |. 

125.  4a:*-17a^  +  4  =  0 

(a:2-4)(4x2-l)=0 

.-.  a:2  =  4,  or  } 
X  r=  ±  2,  or  ±  }. 

126.  2ar*-6x«  +  2  =  0 
(2xa-l)(a:2-2)=0 

.-.  ars  =  },  or  2 

x=±  Vj,  or  ±V2. 

127.  2a:«-19x»  +  24  =  0 
(ar»-8)(2x«-3)=0 

.-.  aH*  =  8,  or  I 

ar  =  2,  or  V|. 

128.  ar*-lr=0 

(a:a+l)(xa-l)=0 

/.  a:^  =  1,  or  —  1 

or  =  ±  1,  or  ±  V— 1. 

129.  a:*- 1  =  0 
(ar«+l)(x»-l)  =  0 

/.  3*  =  —  1,  or  1 
ar  =  —  1,  or  1. 


130.        «'  +  8xi-9=*0 

<xi-l)(x*  +  9)=0 

/.  x*=l,  or-9 
*=l,or  — 729. 


131.  16a:^-17a:i+l  =  0 

(x'-l)(l6a:*-l)  =  0 

/.  x*=l,  or^ 

ap«=itl,  or±^TJ«»i^. 

132.  2a:*-3x*+l  =  0 

(2art-l)(x^-l)=^0 

/.  ar*  =  J,  or  1 
*=  A»orl. 

133.  3v^-6v^  +  2  =  0 

(3v^-2)(v^-l)  =  0 
.•.  \/S=|,  or  1 

134.  6Vx-3v^-46  =  0 

(2\^  +  5)(3v^-9)  =  0 

/.  v/i  =  -f,or3 
x  =  W*or81. 

136.    21'{^-5v^x-74  =  0 

21x'-5x^-^74  =  0 

(21x*  +  37)(x*-2)  =  0 

.-.  X*  =  -  51,  or  2 
^  =  (-  ID*,  or  8. 
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136.  3V3  +  4v^-20  =  0  139.  ar*»  +  3a*-4  =  0 

3xt  +  4x«-20  =  0  (^-l)(^  +  4)  =  0 

6                5  /.  a:*  =  1,  or  —  4 

(3xUlO)(xt-2)  =  0  x=l,or^C:4.      / 
.•.  x*  =  — y,  or2 

140.  3a:*-2ax*-aa  =  0 
(3x^  +  a)(x^-a)  =  0 

137.  x'^  +  Sx'^-UrrO  /.  xi=a,or-| 
(^"*+7)(x-*-2)  =  0  ,         a« 

/.  x-i  =  2,or-7  729 

X  =  tV.  or  ^y. 

141.  \/2x -  ^/2x -2  =  0 

138.  4x-J.3x4.27  =  0  (2^)* -(2.)*- 2  =  0 
(4x-U9)(x-*-3)  =  0                [(2')*  +  l][(2.^)*-2]  =  0 

.     4_      ,        o  .-.  (2x)*  =  -.l,or2 

..*     --^,orrf  2x=l,orl6 

*=  -  T%.  or  A.  ar=  J,  or  8. 


142.  3-^9^ +  4v^- 39  =  0 

3(3  x)*  +  4(3  x)^- 39  =  0 

[3(3x)i  +  13][(3x)i-.3]  =  0 

/.  (3x)i  =  3,  or-Jj'i 

3x  =  27,  or-ijfr 
x  =  9,  or— AJ{i. 

143.  V3ax  +  av'3ox  — 2a2  =  0 
(v^^^+2a)(v^3~^-a)=0 

/.  VSax  =  a,  or  —  2 a 
3ar  =  a*,  or  16  a* 
^      fl«  _  16  a« 


teachers'  edition.  491 

144.  Sy/2bi~bb\/2bi --21^  =  0 

(3y/2bx+b){y/2bx^2b)  =  0 

/.  ^^26^=--,  or26 
3 

26x=-^,  or646» 
729 

146.  vGTfl-f  V3x+1=  >/9.r  +  4 

3f  +  4  +  2Var  +  4V3x+  1  +  3j- -f- 1  =  9x  + 4 

2Vx+4>/3a:  +  1  =  6a-- 1 
12  a:2  4.  52  ar  4- 16  =  26  x^  - 10  ar  +  1 
13xa-62x-16  =  0 
(13x  +  3)(x-6)  =  0 

/.  X  =  6,  or  —  1^. 

146.  \/6x+  1-f  2V4X-3  =  10 Vx"^ 

6x+l+4V6x+lVix^+16j--12  =  lOOx-200 
4V5x+  lV4x-3=79x-189 
320x2  -  176  X  -  48  =  6241  x^  -  29862x  +  36721 
6921  x^  -  29686  x  +  35769  =  0 
(x  -3)  (5921 X-  11923)  =  0 

.-.  X  =  3,  or  WaV- 


147.  2V7T2-3V3X-6+ V5x+1  =  0 
4(x+2)-12Vi+2V3x^5+9(3£--6)=6x+l 

^12V^rf2V3x-6  =  -26x-t-88 
6>/xT^>/8x-6=l3x-19 
108x3  + 36x- 360=  169x2 -494x  + 361 
61  x2-630x+ 721  =  0 
(x-7)(61x-103)=0 

.-.  X  =  7,  or  ^^. 

148.  y/n  —  x+  V8-2x->/21  +  2x  =  0 
ll-x  +  2Vll-x\/8^r2^  +  8-2x  =  21-t-2 

2Vll-x>/8-2x  =  2  +  6x 

QKO.  _  1  on  ^  _l_  Q  *2  _  A  J_  0/ 


2Vll-xV8-2x  =  2  +  6x 
362  -  120x  +  8x2  =  4  +  20x  +  26x4 
17x2+140x-348=0 
(X  -  2X17  x  + 174)  =0 

.-.  X  =  2,  or  -  Yv^. 
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Expand: 

149.    (a*-.ar*)»;  (3aV-.26»)»;  (a^-JftV;   (^-f)^   (^-"t)^' 

(a*  -  x*)»  =  (a*)»  -  9(a*)8(x')  4-  88(a*)7(x')8  -  84(a*)6(x')» 

+  126(a*)6(x*)*  -  126(a*)*(x*)5  ^  84(a*)3(a:*)« 
-  36(ai)2(xJ)7  +  9(a*)  (x*)8  -  (x*)» 
=  a*  -  9  a*xJ  +  86  aM  -  84  a^i*  +  126  a^x^  - 126  a^x'^ 
+  84a*x*  -  36ax^  +  9a*xV  -  x«. 

(3  a^  -  2  6«)»  =  (3  a*)»  -  5(3  a*)*(2  6«)  +  10(3  a*)8(2  62)2 

- 10(3  «i)a(2  6»)«  +  6(3  a*)  (2  62)*  -  (2  62)« 
=  243ai  18100^63  4- 1080  o6*-720o*66  +  240ai68-32*w. 

(a J  -  J  6^)7  =  (Jy  -  7(a^)«(l  6^)  +  21(a*)»(}  6^)2  -  36(a^)*(i  6*)« 

+  36(a')«(}  6*)*  -  21  (a*)2(i  6*)6 
•  +7(a*)(J6i/-(J6V 
=  a^  -  }a*6*  +  ^^0^6  -  y  aM  +  ff  «^^  -  fJaM 

(2-fy  =  ^-^a(2«)(f).15(2*)(fy-20(2.)(|y 

=  64  -  64i»  +  y  a:*  -  ^a*  +  i^i»  -  i^ario  +  ^jx". 


.'.«■ 


(•^ -  y)'=  ^ - '(*■) (^)  +  21(3') (^)  - 35(30 (^)' 


ix4 


i' 


.f 


Kt 


=  2187  —  ^Y*** .+ ^^»  -  *¥^**  +  W«*  -  W*^ 


(?» 


(Vd 


'H 


I 

151 

(1- 
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150.    /^a^-^Y;  (2xi-^Vsiy;  (\/iHn^+ a»)*;  (1  +  2ar-a:3-*»)». 


=  xW  -6xy  +  lOar*/  -  10xy»  +  ^i^-^ 

(2*8  +  V3^)<  =  (2x8)*  +  4(2xa)8(V3^)  +  6(2xa)2(  V37)« 

+  4(2xa)(>/3i)»+  (>/3i)* 
=  16x8  ^  32x«>/3x  +  72x«  +  24x»\/a^  +  9x2. 


+  10(  VJlMn)2a»  +  6V«7Hn^a"  +  «" 


=  (oa  +  1)2 v^?Tl  +  5(a'  +  l)»o'  +  10(a2  +  1)  >/;iMn  cfi 

+  10(a«  +  l)a»  +  6V^^i  a"  +  a« 

=  6(a*  +  2a«  +  l)a8  +  10(a»  +  l)a9  +  ai»  +  VoMn^C"*  +  2a«  +  1 
+  10(o2+l)a«  +  6aH] 

=  5a7  +  lOa*  +  5a8  +  10a"  +  10a»  +  ai«  +  Va''+  l(a*  +  2aa  +  1 
+  10a«  +  10a«  +  5ai2) 

=  a"  +  10a"  +  lOaO  +  ba^  +  10a»  +  5a«  +  Vd^T~K^ai^  +  lOa^ 
+  10a«  +  a*  +  2a2+  i). 

(1  +  2x  -  x^  -  x»)8  =  (1  +  2x)8  -  3(1  +  2x)2(xa  +  x») 

+  3(1  4-  2x)(x2  +  x«)2  -  (x2  +  x«)8 
=  (1  +  6x  +  12x2  +  8x«)  -  (3x2 +  3x«+ 12 x«+ 12x4 +  12x* 
+  12x6)  +  (3x4  +  6x5  +  3x«  +  6x6+12x«  +  6x') 
-(x«  +  3x7  +  3x8  +  x») 
=  1  +  6x  +  9x2  -  7  x»  -  21 X*  +  14x«  +  3  x7  -  3x8  -  x». 

Expand  to  four  terms : 
151.    (l-3x)"i;  (1-4x2)"^;  (l-lx*)^;  (a-2x"^)-6. 
(l-3x)-^=l-K~3x)  +  ^*^"^(-3x)2+"*-^""|-""^(-3x)8 

=  l  +  X+2x2  + Jjix8+  ... 
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=  1  +  far*  +  V**  +  *Jf*  +  — 

(1  - 1,*)*  =  1  +  i(-  |xi)  +  ii^  (-  ixJ)«  +  ^--j^-*  (-  f  x*)« 

=  1  —  x'  — Jx  — Jx*  — ••• 
(a-2x"^)-6  =:«-*-  6a-»(2x"i)  +  tl.5K=l51a-7(-  2x"^)2 

+  CrL5i(:=:6K=iD„-.(^2x-i)«... 

=  0-*  —  10a"«x~l  +  eOa-^x"^  +  280a-«x"i  ... 

163.  Find  the  eighty-serenth  term  of  (2x— y)*^. 

90'8ft-88  — 6^2   X4X       S86  --  ^  -  89  -  88  «  87 ^^Q ^v  M 
1.2.3...86  ^     ^  ^    ^^  1.2-8.4     ^        ^^ 

'      =16.1«.22.89.87x*yW. 


153. 


Uesolye  into  partial  f ractione : 
3-2x  8  — 2x 


l-3x  +  2xa'  (l-x)(l-3x)'  l-x» 

3-2.r       ^      A      ,     B    ^^(l-x)-t-Jg(l--2x) 
l-3x  +  2ra      l-2x      1-x  l-8x+2xa 

/.  -4+5  =  3,  -^-25=-2 
>4  =  4,  B=-l 

.         3-2x      ^      4 1_ 

"  1— 3x  +  2xa      1  — 2x      1— X* 

3^2x         ^    A      .       B     ^^(l-3x)+B(l-x) 

(l-x)(l-3x)      1-x      l-3x  (l-x)(l-3x) 

/.  A^B  =  S,  -3.4-J?  =  -2 

^  =  -},  B  =  i 

3-2x  1^7 

+ 


(l-x)(l-3x)  2(1 -x)      2(1 -3x) 

1  A     ^    Bx-\-  C 


1— x«      1  —  X      14-X4-.T* 

^  ^(1  -i-  x-i-  xg)  4-  (1  -x)(Jx.f  C) 

l-x» 
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"  l-x»     3(l-a:)      3(l+x  +  xa) 

Q  O  J. 

164.  Expand  to  five  terms -• 

^  l-3x+2xa 

3-2a: 


=  A  +  Bx+Cx^+  Z)x»  +  JKc*  +  ... 


l-3x  +  2j:a 

3-2a:  =  -4+^x+  C2ra+ 2>a:»+ J5:ar*+ ... 

-3-4x-3Bxa-3Cx«-32>x* 

+  2  Ar^  +  2  J5jH»  +  2  Car*  +  ... 
3-2x  =  A+(B-3^)x+(C-3B+2A)x« 

+  (Z)-3C+25)x»+  (iF-3Z)  +  2C)x*  + 
.-.  -4  =  3,  5-3.4  =  -2,  (7-35  +  2^  =  0 
2>-3C+25  =  0,  ^-3Z)+2C=0 
A=3,  J5=7,  C=16,  2>  =  31,  ^  =  63,... 

— ?jpl£-_.=  3  +  7x+16xa  +  31x«+63x*+... 
l-3x  +  2xa        T^       ^  T  T^  -r 
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